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ABSTRACT 
PROGRAM DZQMB TESTS CONTIGUOUS MEMORY ADORESS FROM 
ooo 10 75 I 


NOISE TESTS). IF Y 

ALL TESTING IS PERFORMED WITH MEMORY MANAGEMEN 
ENABLED, (UNLESS DISABLED). 

THIS PROGRAM MAY BE USED TO ADJUST/MARGIN MEMORY. 
ALSO INCLUDED IS A TOGGLE IN ADDRESS TEST. 


ALSO INCLUDED IS THE BRANCH GOBBLE MOS TEST. NOTE 
ee SECTIONS 9.1 THROUGH 9.4 APPLY TO BRANCH 
G ‘ 
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REQUIREMEN 


CHAPTER 1 
REQUIREMENTS 


1.1 EQUIPMENT 

THE PDP-11 FAMILY PROCESSOR WITH SK MEMORY. 

OPTIONAL... 

KT11-C. OR KT11-D MEMORY MANAGEMENT OPTION OR MF11 PARITY OPTION. 


1.2 STORAGE 
PROGRAM STORAGE - THE PROGRAM USES MEMORY 9-17777. 


1.3 PRELIMINARY PROGRAMS 


IPDP- 
Logic 


1} EORILY INSTRUCTION EXERCISER (OvQKC OR DZQKC) KT11-C/KT11-D 
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CHAPTER 2 .3 


287 4 
288 LOADING AND STARTING PROCEDURE hy 
289 v 
i 

545 LOAD PROGRAM INTO MEMORY USING ABS LOADER. 

234 LOAD ADDRESS 200 

23s SET SW iN DESIRED POSITION (SEE CHAPTER 3). 
3] PRESS START. 

238 ASTERISK “#" WILL BE PRINTED AFTER EACH PASS. 


a "DZQMB DONE?” WILL SE PRINTED AFTER 8 PASSES. 
PASS COUNT MAY BE MONITORED IN THE DISPLAY REGISTER (11/45) OR 


LOCATION 756. A. 


ae 





NOT RELOC 
. 31 PROGRAM IS RELOCATED, THE PC L 
- 312 INDICAT ICH BANK , THe 
313 NEXT START THE PROGRAM 
314 12354, WHE = BITS 13-15 OF The pe. 
315 The PROGRAM GILL RELOCATE BACK TO O-4K : 
316 AND HALT AT 176. PRESS CONTINUE TO igh 
317 RESUME TESTING. ar 
318 
319 
320 
#21 2.1 ACT11 OPERATION 
323 IF THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER ACT1I THE PROGRAM 





IS 
DONE AFTER THE FIRST PASS. ALSO THE PROGRAM DOES NOT RELOCATE TO TEST 
THE LOWER 4K OF MEMORY. 
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SPR TERE COON TO NO SSSR EOS Hoe RRB ROSE Te 


SWl2=1 OR UP 


CHAPTER 3 
SWITCH SETTINGS 


SW1S=1 OR UP HALT ON ERROR 


NOTE 
IF SW1S=1 WHEN AN Pa OCCURS THE 
HALT ORRE 


ADDRESS. IF 

ERROR TYPEOUT BEGINS, THE PROGRAM WILL 
HALT N THE TyPEOUT COMPLETES AND THE 
CORRECT DATA WILL LOADED INTO T 
FAILING ADDRESS. 


SW14=1 OR UP LOOP SUBTEST 
SW13=1 OR UP INHIBIT ERROR TYPEOUT 


NOTE 


INHIBITING THE USE OF MEMORY MANAGEMENT 
CAN BE DONE ONLY WHEN THE PROGRAM IS 
STARTED. F_ THE USE OF MEMORY 
oa 2 Sad IS INHIBITED THE ath noone > 
AS TYPE THE PR 


REFLECT THE AMOUNT OF REMORY uP TO 36K 
(LAST ADDRESS = 160000). 


SW11l=1 OR UP INHIBIT SUBTEST ITERATION 


INHIBIT USE OF MEMORY MANAGEMENT 


| ooeienehenteieneneneenentenmenniadtineenn nae a ——————————————————————————————————— EEE 
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SWITCH SETTINGS 


SW9=1 OR UP 
SW9=0 OR DOWN 
SW8=1 OR UP 
SWS=1 OR UP 


QMBG 
384 
ee 
362 
389 
390 
331 
332 
333 
3H 
a 
397 
a 
400 
401 
402 
403 
404 
40S 
406 
407 
408 
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DISPLAY ERROR COUNT IN DISPLAY REGISTER 
DISPLAY PASS COUNT IN DISPLAY REGISTER 
HALT PROGRAM UNRELCCATED AND RESTORE LOADERS 
a Ay an ERROR DETECTION (INITIAL 


NOTE 


WITH PARITY ERROR DETECTION ENABLED 
MEMORY _FA 

ERROR. 
ERROR 


A 
ILURE WILL CAUSE A PARITY 


THE ERROR orpe Ou! ON A PARITY 
G DATA. 


TYPE 
THUS, A BIT DROP OR PICKUP WILL 
Ty YPED RS pucl . IT IS BEST 


OGRAM FOR 1 PAS S 
WITH PARITY DTSeaLED THEN RESTART THE 
PROGRAM WITH PARITY ENABLED 


(UNTIL AN 
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CHAPTER 5 
454 ERRORS 


THESE TESTS PRINT OUT THE PC WHERE THE ERROR WAS DETECTED, THE FAILING 
m2 ADDRESS, THE GOOD DATA, AND THE BAD DATA I.E. 


461 PC=XXXXXX ADDRESS AAAAAA GOOD DATA GGGGGG BAD DATA BBBEEB 
THE ADDRESS OF THE FAILING LOCATION IS THE TRUE 18 BIT PHYSICAL . 
464 “ ADDRESS. 


467 NOTE 


468 
470 Utes uILL BE A PULTIBLE Ob 20008 


THE ADDRESS OF THE BAD DATA IS IN (R2) -2 
477 THE GOOD DATA IN RO 
479 THE BAD DATA IN R3 


481 THE ADDRESS OF GOOD DATA IS IN RY ( 

ERROR IS DETECTED WHEN EXERCISI 
483 NOISE PATTERNS, THE USER SHOULD RESTART THE pagan SELECTING PROGRAM 
484 (SEE CHAPTER e FOR DETAILS) SELECTI THe APPROPRIATE a THE 
485 USER CAN USE THE PC AND ss OF THE FAILURE TO SELECT THE PROPER 
486 CORE BANK(S) AF Peer? ge ALSO THE SPECIFIC PATTERN. THIS ALLOWS 
487 MAXIMUM SCOPE CAPABILITIES. 


DATA TEST ONLY). WHEN 
MEMORY USING THE WORST case 


az 


491 6.1 PARITY ERROR 
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ERRORS 


perien FN ABLE vee! SET (BIT QO). IF A PARITY ERROR IS DETECTED 


PARITY ERROR 


AND SCAN MEMORY FOR THE ADDRESS(ES) CAUSING THE PARITY ERROR(S). WHEN 
THE PARITY ERROR IS DETECTED AN ERROR WILL BE TYPED AS SHOWN BELOW: 


PC=XXXXXX ADDRESS AAAAAA BAD DATA BBBBSB 


PRESS CONTINUE OR RESTART TO RESUME TESTING. IF A PARITY ERROR IS NOT 
DETECTED ON SCAN THE PROGRAM WILL TYPE: 


PARITY ERROR NOT FOUND ON SCAN 

PC=XXXXXX ADDRESS=AAAAAA 
WHERE : : 
AAAAAR=PC AT TIME PARITY ERROR WAS DETECTED. 


NOTE 


PARITY IS DISABLED WHEN THE PROGRAM IS 
RELOCATED. 
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CHAPTER § 
RESTRICTIONS 


7.1 STARTING RESTRICTION 
PROGRAM MUST NOT BE RELOCATED WHEN RESTARTING. 


7.2 OPERATIONAL RESTRICTION 
4 eat CECXS CONTIGUOUS MEMORY. IF A PARITY ar ee CCCURS WHEN 
THE PROGRAM IS REL D PRO ACT I 


PR GRAM ION EFT 
5 aad TS RVAILAGLE oe seLec ED wa 3 XOR 9 rest pay BATTERN 1S FOR PARITY 
MORY FAIL THE PROGRAM WHEN THE PROGRAM IS 


ME NOT 
RUNNING IN mos MEMORY OR REL SCATED. 
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575 CHAPTER 7 

o76 

577 MISCELLANEOUS 

673 

ee 

Sei PROGRAM HALT S IN THE TRAP/INTERRUPT VECTOR AREA (0-1000) 
tae EX anne REGIST ER BT STACK PTR). R& CONTAINS THE ADDRESS WHERE THE 
533 C OF THE INSTRUCTION THAT CAUSED THE TRAP ABORT IS STORED. SEE ALSO 
=e Rl (Rl SPECIFIES THE LAST TEST COMPLETED). 

5s6 

SE? NOTE 

cag THE POPII/4S WILL DISPLAY THE TRAP 

330 VECTOR 3 AODRESS#H IN IN THE ADDRESS LIGHTS. 

582 preecay 10 IN THe aboress Sai tet a 

=su 


536 ; 7.1 STACK POINTER 
59¢ : THE STACK POINTER IS INITIALLY SET TO SOQ. AND IS RESET TO THIS VALUE 
7 H SUBTEST. 


33 i. AT THE START OF EAC 


£02 

ec? 7.2 PASS COUNT 

605 “ SEVEN PASSES, ARE REQUIRED FOR COMPLETION OF THIS PROGRAM; AT WHICH 

606 TIME AN WILL PRINTED. THE COUNT MAY BE OBSERVED BY 

607 : , TURNING THE “SurTCH one THE DISPLAY Posttzon, (THE PA ass. COUNT IS ALSO 

58 STORED IN LOCAT 1000.)_7 RSS, COUN COUNT SHOULD BE MON TTORED IN THE 

£09 EVENT THAT The PROGRAM ENTERS a it: EINED LOOP. NOTE THAT BIT 15 OF 
DISPLAY REGISTER IS NOT PART OF THE PASS COUNT. SIT 15, IF ON, 


THE 
INDICATES THAT THE PROGRAM IS Nt TTS RELOCATED CYCLE. 
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617 MISCELLANEOUS 
ig 





EACH TIME AN ERROR OCCURS THE ERROR, COUNT 15 INCREMENTED. THE ERROR 
NT OBSERVED BY T 0 THE DISPLOY POSITION 


C 

a EN mgr aL erie Snr fe 

REGIST nee parte of tHE: ERROR COUNT. Unt is, $F E ont HE nbizates 
T THE *pROSRAN. Is IN ITS RELOCATED CYCLE. 


SER o ep iruen. 


7.4 DISPLAY REGISTER 





631 

632 EITHER THE PASS COUNT OR THE ERROR COUNT IS DISPLAY D, INT T Hee Be 
633 REGISTER. THE COUNT TO BE DISPL BYED IS ONTROLLE ETTING OF 
634 SWITCH 9. BIT 15 OF THE DISPLAY HOWEVER, AS 
$35 RELOCATION INDICATOR AND IS NOT PART SOF Ray THER THE PASS COUNT OR THE 
636 ERROR C WHEN BIT 15 IS ON, THE PROGRAM IS PERFORMING” a REL OCA TED 
637 CYCLE vei THE PRO I RELOCATED, THE SPECIAL RESTART PROCEDURES 
638 OF He TER MUST BE FOLL 






7.5 PROGRAM RELOCATION 


WHEN THE PROGRAM IS RELOCATED, VERIFICATION. IS MADE THAT THE PROGRAM 
HAS BEEN OCATED CORRECTLY. IF THE PROGRAM CANNOT BE RELOCATED 
UPWARD, THE RELOCATED TEST PHASE 1§ BYPR SED. IF AN ER OF ae Rs 
WHILE RELOCATING THE PROGRAM BACK TO THE LOWER 4K, AN ERROR NE 

TYPED AND T HALTS. CONTINU ING THE PROGR RETRIES THe 
DOWNWARD RELOCA sat DOWNWARD RELOCATION WILL BE oer MPT D UNTIL I 

IS SUCCESSFUL OR THE PROGRAM IS RELOADED. 









7.6 POWER FAIL 


THE PROGRAM MAY BE POWER FAILED WHEN RUNNING. WHEN THE POWER RETURNS 
THE PROGRAM WILL CONTINUE IN SEQUENCE. 






CAUTION 
PROGRAM ACTION FINED IF _ THE 
PROGRAM IS RELOCATED OR IN NOS MEMORY. 
DO NOT TURN POWER OFF/ON UNTIL 


THE 
MESSAGE "POWER FAILED’ HAS BEEN TYPED. 
THIS IS BECAUSE THE STACK MAY OVERFLOW. 









7.7 EXECUTION TIME 
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$72 ; 
$73 EXECUTION TIME IS DEPENDENT ON TYPE OF PROCESSER, TYPE OF MEMORY, AND 


Sm a me ee ee ee 
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MISCELLANEOUS 


AMOUNT OF MEMORY. SOME REPRESENTATIVE TIMES (PER PASS) ARE: 


11/0S WITH 28K MEMORY - 1 MIN. 
11/45 WITH 96K MEMORY - 3 MIN. 





mn i en 
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CHAPTER 8 
PROGRAM DESCRIPTION 


NG AT THE LAST LOCATION 
S ON”. THe tty. 


WITH THE MEMORY MEN TI INCTRLLED THAT ALT AODRESEES ORE 
WRITTEN, RE HECKED WITH THE ¥ NT . AFTER 
ALL MEMOR BRon 00 T 1te LAST anprecs HAS Gere TESTED THE PROGRAM 


9 ae T OCATE 
AVAILABLE) CHECK ati ING 3 XOR 9, AND 8 XOR 13 _ TEST 


S PROGRAM | C T 
EOS ibeenoot GebocaRn =r, Fase el SaPToN Te 10°eboty, he 
Fe 18e° 35; 8 =, ms co FABST RELOCATION HE CODE MOVED IS 
CHECKED AGAINST THE oRfcINAL igi: Aten Re WHEN THE RANDOM DATA 
TEST IS COMPLETE THE PROGRAM THEN SUCCESSIVELY ROTATES A ’O’ BIT 
Beet ide ay gp MMS oe Bim 
HE PASS COUNT (LOCATION | 7 be Rats BEGINNING Maite WBRS? 
CASE NOT Ise wes": AN ASTERISK (#) W PE ON COMPLE TION OF EACH 


Con Ep HE ON PROGRAN WILL 
"Deke bo DONE" RESTART THE PROGRAM BEGINNING WITH THE MEMORY RODRESS 
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PROGRAM DESCRIPTION 


THIS PROGRAM IS PROVIDED TO ALLOW THE USER TO SPECIFY CERTAIN TEST 
PARAMETERS AS SHOWN BELOW: 
1. ENABLE/DISABLE PARITY ages penerts 
. etch INe gt gl. NUMBER FOR TEST 
K BANKS TO TEST 
PATTERN TO Be USED 
NOTE 


ALL INPUTS ARE IN OCTAL. 


8.1.1 PROGRAM 2 USER PARAMETERS 


1. ENABLE PARITY? 1/0 = YES/NO. TYPE 1 TO ENABLE INTERRUPT ON 
PARITY ERROR. TYPE 0 TO DISABLE INTERRUPT. 


2. FrentiNe BANK #(8)? TYPE THE 4K BANK WHERE YOU WISH TO BEGIN 


% 


TO START AT TO START AT 


741 
e4 

744 
745 
746 
747 
748 
749 
750 
751 
iS 
7S5 
756 
757 
758 
783 
760 
761 
762 
763 
764 
M3 
77 
768 
769 


00 
20 
40 
600 
00 
20 
240000 
(000 


000 
40000 
360000 


BRAS IAs 


fs > Bs fs b= ee 


NOTE 
TYPE ONLY NUMBERS SHOWN!!! 
3. INUMBER OF 4K BANKS TO TEST (8)? TYPE IN OCTAL THE NUMBER OF 
4K BANKS TO TEST. 
4. PATTERN #? 
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1 ¥9R XOR gt teat PATTERN 

T PATTERN 

8 XOR 13 Test PATTERN 
A Senin 


ITY PATTERN 
OVE 


NOU CWMe-oO 


NOTE 


PROGRAM WILL NOT ALLOW AN ODD NUMBER OF 
4K BANKS TO BE TESTED IF PATTERN 2 OR 7 
i SELECTED. IF PATTERN #3 iB SELECTED 
HE PROGRAM WILL REQUEST A CONSTANT. 

TF oe 


IT_FOR 
THE STARTING 


PesToclecTeslecleslesleslesles) 
bh bh a 
WONWUICUITU--O 


~ ADDRESS IS 214 


820 
821 
Bee 
B23 
Be4 


8.1.2 PROGRAM 2 usc 


PROGRAM @ CAN BE EFFECTIVELY USED TO MAKE PROPER ADJUSTMENTS TO A 
peeltls MEMORY BANK we ALSO TO *MARGIN’ MEMORY. THIS IS SO BECAUSE 
PROGRAM IS NOT RUNNING IN THE MEMORY 


BANK(S) BEING 
ADJUSTED HARGINED. THUS ALL MEMOR OM O-1 MAY BE 
ADJUSTED/MARGINED. PARITY SHOULD BE DESELECTED WHEN MAKING ANY 
ADJUSTMENTS PARTICULARLY WHEN TESTING THE FIRST 4K BANK(S). 


ao 
He 


8.2 PROGRAM 3 
THIS PROGRAM IS THE SAME AS PROGRAM 2 WITH THE FOLLOWING EXCEPTIONS: 


1. INSTEAD OF NUMBER OF 4K BANKS TO TEST, TYPE NUMBER OF 
256(DECIMAL),4OO(OCTAL) WORD BLOCKS TO TEST. 


2. DO NOT SELECT PATTERN 2 OR 7. 
~ & STARTING ADDRESS IS 220. 


pC RI ARRAS 


ras bt i 


8.3 PROGRAM 4 


PROGRAM 4 CAN BE USED TO WRITE/READ USER DEFINED DATA INTO ANY SINGLE 
ADDRESS. THE PROGRAM WRITES THE DATA AND CHECKS IT. 
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THE PROGRAM WILL REQUEST AN 18 BIT ADDRESS AND IF SWITCHO = 0, A 16 
BIT CONSTANT (DATA). IF SWITCH O = 1 THE PROGRAM WILL TYPE THE . 
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PROGRAM DESCRIPTION 


CONTENTS OF SEGLENTIAL ADDRESSES UNTIL EITHER SWITCH OD = 0 OR A NEW 


TO ENTER_A NEW ADDRESS AND CONSTANT TYPE AN ’A’ AND WAIT FOR THE 


PROGRAM TO RESPOND. 


THE STARTING ADDRESS IS 224. 


8.4 PROGRAM S 


PROGRAM S 35 A TOGGLE ORY a0 SS TEST. THIS TEST wee rhe gh 
WHEN AN XESS SeLECTI AILURE I SUSPECTED aes T 4K 
OF MEMORY. THIS PROGRAM OURTTES THE Me: onr ah He apres SS INTO Teele 
STARTING WITH Ma eee LIMIT__AND FE UPPER IMIT. 
AFTER ALL ADDRESSE BEEN WRITTEN EACH "apres 1s CHECKED FOR THE 
ots ee ene HAR ING WITH THE UPPER LIMI CONTINUING TO THE 


LOCATION CONTENTS MNEMONIC COMMENT 


012700 MOV #50,RO sGET FIRST ADDRESS 
009050 :TO TEST 
1 MOV RO,R1 — ;SAVE IN Ri 
: CMP RO, a#SWR 5H UPPER LIMIT 
ITCH REGISTER) 
BEQ 2$ T UPPER LIMIT 
MOV RO, (RO) ire VALUE INTO ADDRESS 
TST ¢ (RO)+ :STEP TO NEXT HODRESS 
BR 1 *LOOP UNTIL DONE 


010004 : MOV RO,RY SAVE UPPER LIMIT 

d20001 : CMP RO;RL CHECK IF AT “LOWER LIMIT 
? BEQ 1$ ‘BRANCH IF DONE 

CMP -(RO),RO :CHECK DATA WRITTEN 

BEQ 3$ :BRANCH IF OK 


HALT ERROR 
BR 3S SLOOP BACK 


AFTER TOGGLING THE PROGRAM LA=10 ##SET UPPER LIMIT##, START. 


NOTE 


THE UPPER LIMIT ADDRESS OBTAINED FROM 

THE SWITCH REGISTER MAY D 
Ri PROGRAM OPERATION. 

CCASIONALLY T PR 

BECAUSE OF ’SWITCH BOUNCE’. (THE 5 fo 

copceuune WHEN Ces Lintis. IS TO 

STOP THE PROGRAM MAKE THE CHANGE 
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i : CONTINUE.) THE LOWER LIMIT ADDRESS (12) 
3 MAY BE PATCHED TO ANY DESIRED ACORESS. 
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PROGRAM DESCRIPTION 


8.5 PROGRAM 6 
PROGRAM & IS ALSO A TOGGLE IN PROGRAM TO BE USED WITH PROGRAM S FOR 
MORE COMPLETE ADDRESS TESTING. THIS PROGRAN HBITES THE COMPLEMENT 
UE OF E CH AOD SS INTO ITSELF ST STARTI UPPER IMIT &t 
CONTINUIN 19 LOWER LIMIT. AFTER ALL WETRESCES. Hi AVE BEEN WRITTEN 
H ghODRESS S CHECKED FOR THE CORRECT CONTENTS STARTING WITH THE 
ADOR CONTINUING TO THE UPPER LIMIT. TOGGLE IN THE 
SOME WING PATCHES TO PROGRAM 5 ABOVE. 
LOCATION CONTENTS MNEMONIC COMMENT 
12 100 sCHANGE LOWER LIMIT 
36 01404 Q 4S :BRANCH TO PROGRAM 6 
50 10492 4$: MOV RY,R2 ;GET UPPER LIMIT 
52 005142 S$: COM -(R2) COMPLEMENT ADDRESS 
54 020201 CMP R2,R1  :CHECK IF AT LOWER LIMIT 
3 001375 BNE LOOP : 
60 0205 «68: C ,R4 ss SCHECK IF AT UPPER LIMIT 
Se 001755 Q1 :GO TO PROGRAM S IF DONE 
4 10203 MOV R2,R3 :GET VALUE OF ADDRESS 
& S! COM R : COMP 
70 020322 CMP R3,(R2)+ :CHECK ADDRESS 
7 001772 BEQ &$ SBRANCH IF OK 
: 900005 HALT :ERR R Ea 
7E 00077 CHECK NEXT ADDRESS 


oR 6S 60 











TEST OZQMB-G O-124K MEMORY EXERCISER 
DZONSG.P11 


2 
& 


344 


SELLER IRI RA RE LES 2 


0.0.0.0 
“J 
GJ 


aS 






MACY11 27(732) 10-SEP-76 11:59 PAGE 30 
POP-11 O-124K MEMORY EXERCISER PAGE 22 
BRANCH SOBELE NM 
CHAPTER 9 
BRANCH GOBBLE NOS TEST 
9.1 ABSTRACT 


THE BRANCHGOBBLE PROGRAM IS USED TO TEST MOS MEMORY. CONTIGUOUS 
LOCATIONS ARE TESTED BETWEEN TWO LIMITS IN A MINIMUM SK, MAXIMUM L2e4K 
MEMORY MACHINE. IF PARITY IS AVAILABLE IT IS ENAGLED. 


$.2 OPERATING PROCEDURE 


1. LOADING: LOAD THE OZOQMBG PROGRAM INTO MEMORY USING THE 
ABSOLUTE LOADERS. 


2. STARTING: LOAD ADDRESS 270 AND PRESS THE START BUTTON. 
THE PROGRAM WILL FIRST IDENTIFY ITSELF ON TTY: 
BRANCH GOBSLE | 
THEN THE ABSOLUTE LOADER WILL BE SAVED. 
A CHECK WILL BE MADE FOR PARITY REGISTERS. IF NONE ARE FOUND 


THE MESSAGE : 
NO PARITY 
WILL BE TYPED TO THE USER. IF PARITY IS FOUND IT IS TURNED 
ON, AND THE MESSAGE, 
PARITY ENABLED 
WiLL Oe BE TYPED TO THE USER. THIS ae a, FOLLOWED BY A LIST 
UNIBUS ADDRESSES OF THE PARITY REGISTERS FOUND AND 


ENABL ED. 
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ZONBG.P 
| 
| 


| 


993 , 
1098 6. THE USER WILL THEN BE ASKED IF HE WANTS THE PENDING TEST TO 


ee eee 


a neem anaes ee Ee ee 
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02 


001 POP=11 O-124K MEMORY EXERCISER PAGE 23 
Boe BRANCH GOBBLE MOS TES 
004 


BE RUN USING MEMORY MANAGEMENT. 
be USE KT11?  (Y OR ND 


~ 


008 
03 

FT B TYPE THEN ME MANAGEMENT, WILL BE USED 
at} Binine Tie, Nc E31 TYPING hiss? NG Ny fet OTHE CORN 
a8 Y OR N WILL ita tHe tees on TO BE REPEAtES. 
gis ?. THE USER WILL THEN BE ASKED TO GIVE THE LIMITS OF THE TEST 
017 : 
18 HIGH LIMIT? 
01S > 


AND: 
LOW LIMIT? 


RESTRICTIONS ON THE USER’S RESPONSE ARE: 


A. THE NUMBERS MUST BE VALID (18-BIT) &-DIGIT OCTAL 
ADDRESSES, REAL NOT VIRTUAL. 


THE NUMBERS SHOULD BE MULTIPLES OF 100 ‘OCTAL). 
THE HIGH LIMIT MUST GE GREATER THAN THE LOW LIMIT. 
F yt Y feNnge nent iF NOT USED, HIGH LIMIT MUST BE LESS 


BOP PSD rr rrr rrr Te PE ee ee 
QR EES Ss ne uae risers 
QWrue 


o3e E. HIGH LIMIT CAN BE 1 + THE HIGHEST REAL CORE ADDRESS. FOR 
O38 EXAMPLE INCAN BK MACHINE, HIGH LINTT CAN EQUAL 4ac00, 
re VICLATIONS TO THESE RESTRICTIONS WILL BE DEALT WITH IN THIS 
: ag 

i A. A QUESTION MARK AND THE PROMPT WILL BE ISSUED: 

? 
ou? 
ou THE USER IS THEN EXPECTED 10 INPUT THAT LIMIT AGAIN; 
hee THIS TIME CORRECTLY. 
be B. WHAT EVER THE LAST THO OCTAL DIGITS OF THE NUMBER WHICH 
oss THE USER TYPED THEY WILL BE ASSEMBLED AS ZEROES. 
nes C. THE USER WILL BE ASKED FOR OTHER LIMITS BY REPEATING THIS 
osé STEP (7). BEFORE STEP (7) IS REPEATED 





. 
pea i a ee a ee ee 


> 
. 
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1057 
1058 NOT VALID! 


en 


Reperecoepenennenen 
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i 


WILL BE TYPED. 
D. SAME AS 3. 
THE TEST STARTS. THE TEST WIL 
RS TARA" Tee aT 1 


ENCOUNTERED. AN AN RETERTSK I IS TYPED A 5 


SuIfoH ARG, RETURN STEP 2. AY TEST BUT THE FEAST WILL 


TOP THE TEST AND RESTORE THE LOADER HIT THE HALT SWITCH 
i ADDRESS 162 AND START. WHEN THE LOADER IS RESTORED THE 
PROGRAM WILL HALT AT LOCATION 200. 


TO STOP THE TEST AND great THE ee a * pataaiad TEST HIT THE 
HALT SWITCH, LOAD ADDRESS 200, AND STAR 


DATA ne LIGHTS. WILL DISPLAY THE CURRENT 
bOcaTYON EING steD. DURING A BRANCH GOBBLE T TEST. WHEN A 

AILURE OCC These LIGHTS WILL CONTAIN VIRTUAL 
Cle-BIn) ADDRESS “NEAR” THE FAILURE. 


9.3 ERRORS 


1. ERRORS IN OPERATING THE PROGRAM ARE DESCRIBED IN OPERATING 
PROCEDURE 9.2. 


2. IF A PARITY ERROR IS DETECTED THE USER IS TOLD THE PC+2 AT 
THET IME OF he ERROR! 


PARITY ERROR 
PC=XXXXXX 


ESS AEP RROMR BP Pad ella 


SCAN COMPLETE 
IS TYPED AND THE TEST IS RESTARTED. 
# THE ERROR IS DETECTED ON THE SCAN THEN THE USER IS GIVEN 
SS_OF THE LOCATION CAUSING THE PARITY ERROR AND THE 
CONTENTS OF THAT LOCATION: . . 
XXXXXX HAD BAD DATA XXXXXX 


IF MEMORY MANAGEMENT WAS OFF DURING THE SCAN FOR THE ERROR 


SRRMEPRR ET iii bit it SNES PRNKE Aad daa tata 


BSVRAL OHO 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


0 bo) = b= & =O -2 bb = = be = 


oe oe 
cWwrve-O 
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[HE ADDRESS GIVEN FOR THE ERROR IS REAL AND: 
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Ob 
000-30” 


KT11 OFF 

IS TYPED. 

IF MEMORY MANAGEMENT WAS ON DURING THE SCAN: 
KT11 ON PAR=XXXXXX 


IS TYPED, WHERE THE PAR (PAGE ADDRESS REGISTER) GIVEN IS THAT 
PAR WHICH SHOULD BE ark Ren RELOCATING THE VIRTUAL ADDRESS 
GIVEN MEOR THE ERROR ONTO AL CORE ADDRESS. THE METHOD FOR 
THIS RELOCATION IS GIVEN IN THE NOTE BELOW. 


AFTER ANY PARITY IS ENCOUNTERED AND THE USER NOTIFIED, THE 
TEST WILL BE RESTARTED. 


SSS OR a i 
be gn) iH To ORY neni LIGHTS Tp BILL Be DESIGNATE THE V CINITY OF THE 
RO F IN 


RELOCATE ADDRESS 
THE DATA LIGHTS IN THE RARER DESCRIBED IN THE NOTE BELOW. 


NOTE 


TO COMPUTE THE REAL ADDRESS 
ADDRESS RELOCATED BY MEMORY RRNACENENT, 
ADD THE LOW ORDER 13-BITS OF THe War ual 
ADDRESS TO THE CORRE 

SHIFTED, 6 BITS TO THE LEFT: 

VIRTUAL ADDRESS = 0 OOX XXX XXX XXX XXX 
PAR = YYY YYY YYY YYY 000 000 

REAL ADDRESS = 222 222 222 222 222 222 


nat OF KERN WHICH PAR TO REMEMBER 
Teal nm ee SPACE IS USED IN ANY TEST 
Fone A ae aa 3-BITS Fan i 


ratte IF Ew VIRTUAL USE aves FPR 3 


031676 Pe SE KT BECAUSE THE UPPER 
BITS OF THE MU RTUAL ADORESS ARE OO1=1. 


AN ERROR CONDITION ARISES EITHER AS A PARITY ERROR OR ONE 
THE PR T IS CLEAR FROM 

T obBaw IS NOT 

NORMAL COURSE, THE USER CAN ENTER CONSOLE MODE AN 
CONTENTS OF THE MEMORY LOCATIONS STARTING AT THE 


$B UES Coho O Be VOUT LOD TTI £ CID ODD VOL Cahoe sudeB VOU E Cau eS 


ll 
1] 
11 
ll 
11 
1i 
ll 
ll 
ll 
ll 
ll 
11 
ll 
11 
ll 
11 
il 
ll 
11 
il 
11 
11 
11 
ll 
ll 
11 
11 
ll 
1i 
11 
ll 
il 
li 
ll 
11 
11 
ll 
ll 
11 
11 
il 
11 
11 
ll 
11 
ll 
11 
il 
11 
11 
11 
11 
11 
11 
11 
11 


“NNO 
—-Ow 
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1i73 LOCATIONS SHOULD BE COMPARED TO THE CONTENTS (IN 


| 


em me a a ee ee 
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EXCEPTIONS: “iseae fs UNDETERRINRELE AND. 150% SHONLD CONTA 
FO DETERMINE Which BITS WERE LOST IN MAR WORDS; 


9.4 PROGRAM DESCRIPTION 
te i - Eger nae tee Nea an oRFGINAL BRANCH 


, HE USER IF_MEMORY MANAGE IS 
S AND THAT TEST IS ALLOWED TO RUN BETWEEN THE 
DESIGNATED LIMITS. 


MD, MC 
ME 


$TYPE 
° tear athe he ae 2 MEMORY EXERCISER 
TTL. STARTING INST & DEFIN TONS 
;COPYRIGHT 1973 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 


;THIS TEST CHECKS THAT ALL MEMORY eoonesses ARE UNIQUE USING ADDRESS TESTS 
SAND CHECKS pe RELIABILITY OF MEMORY USING WORST CASE NOISE TEST PATTERNS 
if 1 BRITE OM # PATTERN (PROGRAM CODE RELOCATED), A ROTATING O AND ROTATING 


mal Mea CAN BE URED M Tes? a SEG 
ibe at "ios "EET TRING? GOVE, RTTIONALY A, 
‘ana ali ADDRESSING MALFUNCTION IS SUSPECTED INVOLVING THE FIRST 


ink 
3A MOS ME wn EN D eS reyes ROUTINE 
THe Be POMER FAILED tHe RE PROGRAM WELL PRINT 


Sack Ot pe cere eo x seat rat PRE THE PROGRAM 1S TN 


THE PROGRAM IS REL 


+ OOD AB AND STARING INSTRUCTIONS 
ADDRESS 200 AND STAR 
;NOTE: PROGRAM at ia WORST re reat PATTERNS IN LOWEST 4K 
T T BE RESTAR T 200 IF RELOCATED. TO PREVENT 
ON FROM OCCURING 5 ACTION 260 INTO LOCATION 42 (NOT NECESSARY 
VIA ACTI1). ? yet PREVENT RELOCATION AND ALSO 


MORY 
Tags" AND BOOT LOADERS TO ALLOW TESTING 
SOF MEMORY, TO RESTORE THE COADERS RESTART AT Ibe. 
STACK POINTER IS SET AT SOO 
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STARTING INST 8 DEFINITIONS 
: AN ASTERISK ’#’ WILL BE PRINTED ON COMPLETION OF Brey PASS, AND 
; THE PROGRAM NAME WILL PRINTED WHEN TEST IS COMPLETE. 
;GENERAL_ REGISTER ASSIGNMENTS 
000000 RO=% 
000001 Rl=%1 
0000 Re=% 
itt Res 
R4=%4 
000005 RS=45 
000006 SP=%6 
900007 PC=%7 
R10=%0 
000001 R1l1l=%1 
Rl2e=%e 
000003 R13=%3 
000004 R14=%4 
os R1S=%5 
;STATUS REGISTER (PSW) BIT ASSIGNMENTS 
000001 C=1 3C BIT 
0002 V=2 3V BIT 
000004 z= :2 BIT 
10 N=10 3N BIT 
000020 T=20 ;'T’ BIT 
0 PRTY7=340 ;sPRIORITY LEVEL 
PRTY4=2 presonn ey LEVEL 4 
000000 KM=0000 : KERNEL MODE 
SM=04 ;SUPERVISORY MODE 
40 UM=14000 ; R 
00 mM=000000 REVIOUS KERNEL MODE 
hana pee et : PREVIOUS meee MODE 
is 
Baa000 Re C=oaNo B09 sBREV IOUS HSER, NODE 


; VECTOR ay tae 


Boo TBIYV C=14 
900014 BPTVEC=14 
090020 IOTVEC=20 
000024 PFVEC=24 
NNN MTVEC= 
Ar eet RAPVEC= 
000060 TKVEC=6C6 
TPVEC= 
000240 PIRVEC=240 
000244 dah on oy 
000250 MMVEC=250 
;REGISTER Hoon ee® 
177776 PSW=177776 
177774 SLR=177774 
177772 PIRQ=177772_ —=Ci«. 
177770 UBREAK=177770 


eee ee es oo -—-— 


;ADDRESS OF ERROR BCT 
Bones OF OF bia: TY Tee IB ve Mn VECTOR 
;ADDRESS’ Soto Nt TRAP. VECTOR cton 
RESS oe POUER FAIL TRAP VECTOR 


Been Or TRAP VECTOR 


ADDRESS OF TTY KEYBOARD INTERRUPT VECTOR 
ADDRESS OF TTY PRINTER INTERRUPT VECTOR 


ADDRESS OF PIRQ VECTOR 
;ADDRESS OF FLOATING POINT INT. VECTOR 
;ADDRESS OF MEM MGMT ERROR TRAP VECTOR 
i ADDRESS OF STATUS REGISTER 

;ADDRESS OF STACK LIMIT REGISTER 
ADDRESS OF PROGRAM INTERRUPT REQUEST 
ADDRESS OF MICRO BREAK REGISTER 
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1287 
i 
ise 
1391 
1e3e 
1293 
1294 

235 


RoSses 


Gw 
Oo 
w 


1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
-4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


= 





SSRI R EERO B EO TO EON oct Goin coho ee coe 


STARTING INST & DEFINITIONS 
TKS=177560 ADDRESS 4 KEYBOARD coe. 
5 ee ars 
Benicio «RE & SBE SIUC LEE 


; INITIAL STACK POINTER SETTING 
STKPTR=S00 


a tiee BIT ASSIGNMENTS 


0 
000100 


MANAGEMENT REGISTER ADDRESS ASSIGNMENTS 
SRO=17757e ;ADDRESS OF MEM MGMT REGISTER SRO 
SR1=177574 i SR1 


SRe=177576 7 
SR3=172516 : ADDRESS oF MEM MGMT REGISTER SR3 


KIPORO=172300 ;ADDRESS OF KERNEL *I’ PAGE 
DESCRIPTOR REGISTERS 


KIPDR7=172316 


KIPARO=172340 ;ADDRESSES OD KERNEL °*1’ SPACE 
;PAGE ADRESS REGISTERS 


K 
KIPAR7=172356 


PENTRU TON CATES 
SCOPE=EMT : ;SCOPE IS AN EMT TRAP 


;MISC. EQUATES 
RW=6 ;R/W_ BIT IN PDR REGISTERS 
=0 ;UP BIT IN PDF REGISTERS 


—4 
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Ce 
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ORY EXE 
STARTING INST 8 DEFINITIONS 


“Oo 
o~-- 


res 


0-0 -b-+0--p-— 


Ge ee 
~C.00~ 9 


pal 


mn 
£ 


i ak SA 


A dainitetntn tee 


» +0 0-0-6 +6 +00 -0-- } ~ 6-28 <6 + >< b-0 §- +0 -+ b-<» — b-+ 6 & + © <b -- 0 B+ ph op -o H o 


Gites 


Jat 


ATRIA 
se] 
Lt a) 


RAPS VOS TERETE. 


3888 BSRERBSERES 
NEG BPessSeRsy 


0-* 0-- © + © 0 -+ 6 -- & = 8 + 0-2 b-- 0 0 0 8 2 & + 8 


tw 
wo 
N 





20 7m 
- WORD 0 :SPECIAL TRAP/INTERRUPT CATCHER IF PRO- 
“WO 0 :GRAM HALTS AT O THEN ADDRESS WAS NOT 
*LOADED PROPERLY FROM VECTOR. 
WORD ERRTRP 
“WORD ATI 
. =TRAPYEC 
.WORD ER 
-WQRO PRTY? 
- WORD LOGICAL 
.WORD BITI4 
2120 
WORD OO 
SAVPCe: .WORD 0 ; 
TINE WHERE IS CRLLED BEFORE ANY TEST IS RUN TO SEE 
BRANCH GOBBLE RELOCATED THE ENTIRE FIRST FOUR K OF CORE I 
COND FOR K AND DIDN*T RELOCATE EVERYTHING BACK. IF THI 
SE THE WHERE WILL PUT THE PR BACK INTO THE FIRST 
TURN TO THE BEGINNING OF THE TEST THE USER DESIGNATED 
OADING HIS STARTING ADORESS. NOTE THST THIS ROUTINE WILL NO 
L THE PROGRAM IF IT HAS BEEN MOVED BY ANY OTHER SUBPROGRAM 
HE BRAMCH BOBBLE PROGRAM. THE RELOCATION OF THE PROGRAM 
HE FIRST FOUR K IS INACTED BY THE USER IN THE SAME WAY IT WA 
HE DZQMBF AND DZQMBE VERSIONS OF THE O-12e4% TEST, IF IT HAS BEEN 
BY THE PART OF THIS TEST WHICH WAS TAKEN FROM OZOQMS, THAT 
HIS PROGRAM EXCEPT BRANCH GOBBLE. 
ST aei20d 
BMI 1$ 
RTS PC 
MOV (SP), SAVPC2+20000 
JSR RS. RELOC+20000 
-WORD 20000 
“WORD 6 
MOV SAVPC2, (SP) 
CLR 38120 
RTS 
=l62 


MOV #S00,SP ;STARTING ADDRESS TO RELOCATE LOADERS. 
JSR PC, WHERE 
JSR -. PC) SRLOR 


aS 
PC, WHERE 





00 = ;STARTING ADDRESS OF O-le4K MEMORY EXERCISER. 









’ 
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TNITIONS 






0 START OF TEST 
PTHREE: nay ss -STARTINER Robeess OF PROGRAM #2. 






PFOUR a ’ 9500 STARTING B SoReSe 8 oF pecaRANe #3. 
+ OS is om 
MP :G0 START PROGRAM #3 







2250 
“WORD _ MEMORY MANAGEMENT TRAP VECTOR. 
PFIVE: MOV #500. SP ;START ADDRESS OF PROGRAM 84. 
JSR P RE 
JMP aePRG4 
PSIX: MOV 8S00,SP ;STARTING ADDRESS OF BRANCH GOSBLE MOS TEST. 
ISR PC WHERE 
JMP BRANCH 







;ROUTINE TO SAVE aneets Tere ON THE. gp 
“CALLED BY SAVE MACRO OR JSR 














1418 000304 012667 900016 $EavR: MOV (SP)+.1§ PeAge” RETURN PC 

1418 OOO31G O10s4s MOV %5,-(5P) 

1420 900312 O1044é V %4) =(SP) 

1421 900314 10346 MOV %3/-(5P) 

1422 009316 O19246 MOV %2,=(5P 

1423; 010146 MOV %1;=(SP) 

1424 000322 O10046 MOV ¥9' -(SP 

1425 099324 912707 MOV (PL)+ PC ; RETURN 

ice 009326 800090 18: 0 :CONTAINS RETURN ADDRESS 

1428 sROUTINE TO RESTORE REGISTERS SAVED ON THE STACK 

i429 “CALLED BY RESTORE MACRO OR JSR PC, $RESTR 

1430 009330 012667 o00016 SRESTR: MOV (SP)+,1$ :SAVE RETURN PC 

1431 900334 012690 MOV (SP)+°%0 © 

1432 990336 gigeOl MOV (SP)4°%1 

1433 909340 O1260e MOV (SP)+) x2 

1434 000342 012603 MOV (SP)4)%3 

he Gee Hee my i 

1437 Bose8 Sito MOV (PC)+;PC ;RETURN 

1338 609352 00000 18: 0 :CONTAINS RETURN ADDRESS 

1440 .SBTTL POWER FAIL ROUTINE 

1441 oooso2 

1442 ; POWER FAIL ROU 

1443 ; THE POWER DOWN iN ROUTINE. §8 S THE ay STATUS, THE GENERAL REGISTERS 
} | : (RO-RS) REGISTERS (KIPORO-K POR? KIPARO-K KIPAR?, SR2, SRO) 
1445 THE eFack AND SAVES THE STACK K BELOW. 

1446 OO00S02 013746 177560 ion ast ‘SAV aE Rin OF SrA TUS 

1447 000506 604767 177572 Meh ' oC Seva Ec ERS ON THE STACK 
1448 000512 005737 000752 TST aehiMAVA *CHECK IF MEM MGMT IS AVAILABLE 
1449 900516 1417 BEQ 3$ “BRANCH IF NOT AVAILABLE 

1450 13746 177572 MOV DeSRO, -(SP) :SAVE SRO 

1451 900524 0613746 177576 MOV assRe,-(SP) ‘SAVE SRe 

1452 000530 012700 172300 MOV SKIPORO. RO SET ADDRESS OF KIFORO 

1453 900534 Cl2702 o00010 MOV #8.,R2 
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. MOV R2,R3 
18: ee ;SAVE KIPDRO-KIPOR7 


S 
172340 é ;GET ADDRESS OF KIPARC 
: es: MOV SAVE KIPARO-KIPAR7 


3$: ’ MOV » ;SAVE STACK PTR IN PL OS fb L0C arin 
PFSTK: .WORD 3° s CONTAINS STACK PTR fete oe eth 
090572 oo00024 ie @PUP, JePFVEC sSET POWER FAIL VECTOR TO bor Rout NE 
-POWER UP ROUTINE. 
: NOP 


Pye ; 
QsPFSTK,SP SET STACK PTR 
MMAVA :CHECK IF MEM MGMT IS AVAILABLE 


4§ 
a i ;GET ADDRESS OF KIPAR7+2 


SERRSEERARSOGAS f 


3 


;RESTORE KIPAR7-KIPARC 


;GET ADDRESS OF KIPOR7+2 
sRESTORE KIPDR7-KIPDRO 


0-2 0--6-— > +6 - © -0— 0 » <0 & ~~ B+ 9-< § -+ 9-09 


SSSES 
und 


 GECK Tf PARITY REGISTERS ARE ENABLED 
GO ENABLE PARITY REGISTERS 

;RESTORE REGISTERS FROM STACK 

;SET POWER FAIL TRAP TO POWN ROUTINE 


;DELAY WAITING FOR TTY MOTOR 
;GC TO PRINT ROUTINE 


sRETURN 
PURFAIL: .ASCIZ <15><12>"POWER FAILED’ <15><12> 


-SBTTL TAGS & PRINT ROUTINE 


“EVEN 
Tea se 5 s CONTAINS “TYERAT EON n BRITE v 
eae sein ites Fis 


RELOCF: .WORD : CONTAINS Aa ocat TION FACTOR 
COUNT: :WORD 0 :TEMPORARY WORKING LOACATION 


SB3 


O00605 
po0626 
go0se2 
poo 30 
000632 
Booewo 
CO044 
obese 
Booeee 
o00662 
Booe Ps 
000576 
900700 
909704 
000706 
g00712 
900714 
p0g7 16 
900720 
000726 
900734 

2 

44 
000746 
pou7ee 


N 


0 = b= b= 0-2 0 0 
uu 
= 


Somes 


eon 
wn 
oOo 
wo 











TEST ah te sili Ps MEMORY EXERCISER 
DZOMBG. TAGS $ PRINT ROUTINE 
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0-0 2 p--b-- 0-0-6 bm +--+ 6-0-6 oh -- -b- db 


Se5K 


Snore Seek FeeR9 SARS 


0 
tot on 

[R28 
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1 
1 
1 
1 
1 
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1 
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} 
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1 
: 
i 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
I 
i 
i 
1 
1 
i 
1 
i 
1 
1 
i 
i 
1 
1 
1 
I 
1 
1 


a hae SaaS aa ad 
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;ROUTINE TO PASS eee sere TO TYPE ROUTINE BELOW 
:CALL: Re ssace oc SBonece” 


gpRINT: 
MOV (RS)+, 1$ ‘GET MESSAGE ADD 
ADD RELOCF, 1$ 30D APELOCATION Factor 
MOV gPSH,=(SP) 
J C,. TYPE iC L TY Hou 
1S: givoRO . s CONTAINS MESSAGE ADDRESS 


SAGE. MESSAGE MUST TERMINATE WITH A QO BYTE. 


;ROUTINE TO TYPE ASCII MES 
RT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 


: THE eg WILL INSER 


: CALL 
: MESADR ;MESADR IS FIRST ADDRESS OF ASCIZ STRING 
j TAGS USED BY THE TYPE ROUTINE BELOW 
SNTAING SCOF FILLER CHARACTERS 
seit Be ‘Sate FeCEPR} RTE AVAILABLE FLAG 
= = SAVAIL/NOT NOT aval Fae 
STKFLG: .BYTE 0 E FLAG 
$TPS:  .WORD 177564 pis > of TLEPRY Nt vat rae REGISTER 
STPB: =k 177566 Bs 35 OF TELEPRINTER DATA BUFFER 
TYPE: MOV RO, -(SP) 
MOV d2tSP) RO er, Eecace ADDRESS 
#2, 2(SP) JUST RETURN PC 
1S: MOVB = (RO)+,-(SP) ;PUSH CHARACTER TO BE TYPED ONTO STACK 
BNE 2s :BRANCH IF NOT THE TERMINATOR 
TST (SP)+ :POP TERMINATOR CHAR OFF THE STACK 
MOV (SP)+,RO REST 0 
RTI RETURN TO CALLER 
2: ISR PC,.S$ sTYPE CHARACTER 
3s: CHP #12, (SP)+ s CHECK IF CHARACTER WAS A LINE FEED 
MOV §NULL.-(SP) Ge s cera oF FIL FILLERS REQUIRED AND FILLER 
4$: DECB 1<SP) prnseags FILLERS REQ. COUNT 
BLT $ :BRANCH IF NO MORE FILLERS ARE REQUIRED 
JSR PC,SS$ TYPE FILLER CHARACTER 
aR 4g 
S$: TSTB asTPS ;WAIT FOR OUTPUT DEVICE 
MOVE (SP), 9STPB sOUTPUT CHARACTER 
RTS 
3 XXXXXXXXXXXXXXXXAXXXAXAXAAXXAXAAXKX 
ERROR TRAP SERVICE ROUTINE 
ERRTRP: TST aeSWR ;CHECK IF HALT ON ERROR 
BELL +4 s BRANCH IF NO HALT ON ERROR 











e-- 
o-- 


88 S88888888ss 


a >= b= p+ & ~ & — P-m =  m PS 
bh ope >= > 0 0 6 =p & 9 9 op 


Sf BothFsS SNES 


se eate 


cs 


> +0 6— b — 0-- b— 0 8 8 8 -- bb ~ & 2 0 = 6 -- ~~ 0 = 9-8 pp = pp 
«= 


Pater a ee RS 


S888888888888S888SSS88888888888 


Sa on ood 
bb b+ 8 bs = 2 Ph Ob 2 = B= 0 = bo 2 8 6 = = 0 9-2 = we 


SB Ss 


SURReoR 


B 


at - 


MPMMONOM mmc 
0 0 0 0 0 0 
ONOUN SWIC 


‘88888 


NEPRERNS EERIE oes LOPE POR aoR EN 


0 0 & + 0 b— 0 = 6 & = b+ bb 8 8 8 0 = = = 0 0 = = 0 8 


f 
Ww 
2 


-G O-124K MEMORY EXERCISER 
TAGS & PRINT ROUTINE 


pee 
ae 
ue 


MACY11 27(732) 


JMP 


CMP 
BEQ 


=: 


BEER ASTOR 
— if Se 


gos 
z 


RECOAT 


MOV 


agaggnsensgusese 
w w 
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RS; SPRINT 
RS, SPRINT 


1$ 
#200 


HECK IF PREV TRAP TO 4 REPORTED 
ana ae 4 EPORT ED FLAG 


Poles 

TO roRNAT ROUT TINE 
$60 TO PRINT ROUTINE 
;GO0 TO PRINT ROUTINE 


;ERROR! SECOND TRAP TO 4 OCCURRED 
:BEFORE FIRST WAS PRINTED 


;RESTART AT 200 


-SBTTL ERROR arvice ROUTINE 
FR ea Tale CALL gD BY JSR PC,ERROR INSTRUCTION 


17777, ERCNT  ;CHECK FOR MAX ERROR CNT 
at ERCNT sINCREMENT ERROR COUNT: 
oe DeSWR :SWITCH 9 UP? 
7777 EDD SP SAVE RELOCATION BITS 
ERENT TL *LOAD ERROR COUNT 
LODISP, QaDISPLAY’ sLOAD DISPLAY REGISTER 
SeSuiR sHALT ON’ ERROR 
+6 
3S 
#20000,d8SWR § ;PRINT OUT DESI p° 
is :BRANCH IF_NO PRINTOUT 
C, SSAVR GO SAVE REGISTERS ON THE STACK 
1atSP R2 :GET PC OF ERROR 
C, SEORMG 360 TO FORMAT ROUTINE 
RS; SPRIN GO TO PRINT ROUTINE 
RS, SPRINT :G0 TO PRINT ROUTINE 
4(SP) Re GET FAILING RODRESS CIN R2) 
PC, SEORNO :GO TO FORMAT ROUTINE 
RS; SPRIN :GO TO PRINT ROUT THE ; 
PENFLG ; BRANCH IF PARITY ERROR DETECTED 
PEFLG : IF PARITY ERROR DETECTED 
10S *BUT FOUND 
RS, SPRINT GO TO PRINT ROUTINE 
RO, -(SP) ;PUSH VALUE TO TYPED ONTO STACK 
PC’ 02A GO PRINT VALUE 
RS, SPRINT ;G0 TO PRINT ROUTINE 
R3,-(SP) sPUSH VALUE TO BE TYPED ONTO STACK 








ERROR SERVICE ROUTINE 
000344 ; PC, 02A 
177352 " ‘JSR RS, SPRINT :GO TO PRINT ROUTINE 


76714 PC ASR ESTR RESTORE REGISTERS 2fron STACK 
AaSaad 7 : I #2000, daSWR 'RING BELL ON ERROR 


, SPRINT ;G0 TO PRINT ROUTINE 
os ;HALT AFTER PRINT OUT 
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io : 
west soRRet 


Oa 


ol = = le 
b= b+ B= b= Bo hm ho pe o— 6 & — Bb — b= 6 ~ & = > 9 —= 6 = 9p ~ bp - - e 


fo 


BE Uoeh 
B888 
8 


roe 
rat 


es 


RO, -(R2) ;RESTORE CORRECT DATA TO ADDRESS 


= 


TRAP4: . "TRAPPED TO 4 ’ 


See ES 
Shen BEtS 

a 

¥ 


5 
22 8 
Bhan Zo 


ERRPC: .ASCIZ 'PC=’ 
XMTDAT: .ASCIZ ‘GOOD DATA=’ 


RECDAT: .ASCIZ ° BAD DATA=’ 
. BELL: -BSETZ ‘7) 
- ROUTINE AO PLACE ASCII VALUE OF AN ADDRESS IN TO ADDRESS MESSAGE 
$FORMO: AD RELOCF, 11$+42 
RELOCE 41$+2 
118: Md abterrs, Ra 


0-6 6 -- bob +b © b— 0-= > — D-= 0 0 = §-- & = p= OB 9 Bh 


BE 


uw 

te 

——s 

8 
rs 

fa 

oO 

toe 


a8 


SAVE REGISTERS ON THE STACK 

tring to WHERE ASCII VALUES ARE STORED 
ORKING 8 INDEX REGISTER 

SAD UST ADDRESS 

; SAVE 


;G0 


;CHECK IF MEM FR AYAILSGLE 
;BRANCH IF NOT vat 
32S MEM MGMT ENABLED 


;SAVE PAR SELECTOR BITS 
;SWAP BYTES 


;FORM INDEX VALUE 


SERSR EBLE EES. 


sect 7 CONTENTS OF PAR 


SHEL oe § Bo eae LEFT 


;CLEAR PAR SELECTOR BITS 
sFORM 1 A ADDRESS 


HN DIGIT TO R3 
000006 ;DIGIT COUNT 


GEE Ce ReT Eee 


td 
roo 
N“N 


00 
00 
00 
0 
00 
00 
00 
00 
00 
00 
00 
09 
00 
00 
09 
00 
00 
00 
00 
00 
00 
00 
00 
00 
oo 
00 
00 
00 
90 
00 
0 
00 
00 
ae 
00 
00 


= b— b— b+ b> BD bb bb b= $b Ph b= = 0 0 0 9 0 HH He he 


ES 
BEERS OREO 





A 
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RROR SERVICE ROUTINE 


o 
we o 
8 
wn 


;PRINT FIRST DIGIT 


BSss 
bd, 


= 
oe oe ee ae 
o 


F 


#3,RS sDIGIT SHIFT COUNT 
DIGTAB(3), (44 sO DIGIT INTO MESSAGE 


DEC DIGIT COUNT 
;RESTORE REGISTERS FROM STACK 


oo 
ons 


DOQd 
ala 


2Re 


+ 


ESTR 
177630 RELOCE | 1$+2 
177750 REL LOCF; 41$+2 


SER SR RE RO SS 


S888 S88 
NN 


or 
wo 


; RETURN 


o- b— b= & = 6 = b~ & = 0 oF = 0 po pp pe 
Oo 
o> 


roo 


-—l= 
AO 


20 po pe 
Orwurwa 
BOFRL 
0 0 ho 


Feeene 2 


io 
B 
88 


3g 


~) 
fe 


ROUTINE 7 To TYPE OCTAL VALUE PUSHED 0 ONTO STACK 
CALL: VALUE. -(SP) VALUE ONTO STACK 
PC, A CAEL R 


PC, $SAVR ;G0 SAVE REGISTERS ON THE STACK 
6tSP) GET VALUE 

R3 COUNTER 
sWORKING REGISTER 


bea: 


Selenes 


Ie aRaNaS 


28 


MOVE ASCII VALUE 
CHAR TO TYPE LOCATION 
Q PRINT ROUTINE - 


NNNNNSINNNGNS 
WONWUNLCWM--O 


TON ee er 
pOMoMoM aD 


saa 
RERBVS 


;RESTORE REGISTERS FROM STACK 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


SN 
8 


route’ 1S _ 

inne NE’TO SAVE ABS LOADER 
TST LODFLO 
BEQ 3$ 


SCONTAINS CHARACTER TO BE TYPED 


vs) 


— 
“N 


SEALS 
og Bes 
°8g3n8 


SN 
Sw 
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zm 
= 
w 


a 
a 


eS Sar 
: 
2222 


017776 
002072 Oo00004 


Oooids 


1100 
1S4S4 


3 


ii7776 Ro 
tags VEC  ;SET TIME OUT TRAP VECTOR 


Ba 


;POINT RO BACK TO D 1 OAOF 
SAVE FOR pet One SUTINE 


: C 
; WHE PODER IS TO BE STORED 
STORE LOADER 


re 


255 


—-— 
£oO 

m 

<< 


1 
-(R3),LSTLOC  ;SAVE LAST WORD OF LOADERS 
OpFLO | 
; RETURN 
“ROUTINE TO RESTORE LOADER 
: TST LODFLO 


Son) 
++ 
CC) 


- 
We 
ance 


$RLOR 


PC 
es: MOV: $LOR1,RS ;GET FIRST ADDRESS OF WHERE LOADER IS 
10 BE BE RESTORED 
ADDRESS WHERE LOADER IS STORED 


1100 Re ep Sunt 
1S: tae; )+ Hee tone 


1$ 
(PC)+,-(RS) .  ;RESTORE Last LOCATION (SAVED BY SAVE 
LSTLOC: .WORD 0 ;LOADERS ROUTINE ABOVE) 
J RS, SPRINT . GO TO PRINT ROUTINE 


LODFLO 
PC 


SF2hS26 F552 NEVSS 


en ee en a en PH bb he 


Rohn felon 


;RETURN TO CALLER 


SLDRI: . 0 sPIRST ADDRESS WHERE LOADERS ARETO BE 
RESTORED ‘TO 
SLORM: . ‘LOADER IS RESTORED’ < 15) 12) 


iE 


Ru 
~ 
oO 


’ T ’ 


"MEMORY ADDRESS IS ° 


1 
| 
1 
1 
1 
ae 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


SEIRRESRE BISA SAA SSE SORTER Boe MEE Se A Eo e Sea 


Boo) fs 


DIGITS: .ASCIZ ‘000000 ° 





me re rm ee me ee 
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1790 002306 - EVEN 


-— +2 oe 


TEST ees O-124K MEMORY EXERCISER MACYI1 27(732) 10-SEP-76 11:59 PAGE SO 
DZONBG.P11 ERROR SERVICE ROUTINE 


002306 000000 


a3 $ 


-WORD OQ 
-SBTTL MEMORY ADDRESS TESTS 


murs Bava te gg UP TO 128K AND PROVES *UNIQNESS’ OF AL 

BEY PORES. GMENT. THE TEST WRITES INTO EACH MEMORY 
REDRESS THE VALUE OF “ha ADDRESS AND THEN CHECKS FOR THE CORRECT 
; THE TWELVE MOST SFaniF ICANT BITS OF THE LAST AVAILABLE MEMORY ADDRESS 
31S STORED IN RS. 
;STARTING INTRUCTIONS - 

Re ponend 

RESS 

STACK POINTER IS AT S00 
GH HEEEEERE Test AT 162 TO RESTORE LOADERSHxexeeeeRHEER EERE 


“MEMORY ADDRESS TEST 
START: MOV WSTARTI,9¥212 — ;CHANGE START ADDRESS 
MOV @STKPTR,SP . 


= 0 
ae 
rd 


PC,SLOR - - 
RS, SPRINT G0 TO PRINT ROUTINE 


DKERCNT sRLEAR ERROR COUNT 
aaLDDISP ‘CLEAR DISPLAY REGISTER STORAGE LOCN 
MOV asl DDISP JaDISPLAY “CLEAR DISPLAY REGISTER 
STARTI: #STKPTR, SP sSET as! TACK K BTR 
JePEF Fue’ Y ERROR INDICATORS 


PERSTRT: ;MORD foe dots ieee fer ADDRESS. AFTER RA AR ERR 
] Weiervec SPP PoIEN Pal Ellon 


;CHECK IF MEMORY MANAGEMENT IS ATO ERR REN 
CLR VA GMT AVAILABLE So amie 


#81712, d8SWR ;CHECK_IF 10 RUN WITH MEM MGM 
1 300 Nor ty MGMT IF SWl2 WAS SET 
ais Q#sERRVEC T TI TRAP 


#SRO * REFERENCE NEM 


MGMT 
* MMAVA ;SET INDICATOR TO -1_IF AVAILABLE 
1S: PC, .MAMF . $60 ENABLE PARITY ACTION 


sROUTINE TO WRITE VALUE OF MEMORY ADDRESS INTO MEMORY ADDRESS 

*FOR EXAMPLE ROUTINE WRITES 20000 INTO LOCATION 20000 

WRTUP: MOV HOONEO, OWERRVEC ;SET TINE QUT TRAP VECTOR 
MOV PC,RI "LOAD TRACE REGISTER 


pe Ron DaMMVEC iSET MEM MGMT ABORT VECTOR 
MOV #20000, Re FIRST ofbbRES 5 


MOV a R3 iLORG_ con ANT 
MOY (Re)+ ITE OALUE OF ADDRESS INTO ADDRESS 
ADD "NEXT VAL 
a WRITE UNTIL DONE 
. DONEO: MOV eSTKPTR, SP SET STACK PTR 


1797 
1798 
1793 
1800 
130 
1808 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
iets 
181 
1814 
1815 
1816 
1817 
1818 
ieaa 
ie] 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
ins 
1831 
1832 
1833 
1834 
1835 
1836 
jake 
1638 
1840 
1841 
1842 
1843 
1844 
* 1645 
1846 
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DZQMBG.P MEMORY 


ADDRESS TESTS 
177004 } pe’ Soon ;G0 TO FORMAT RO yine 
Bove? 176234 RS, SPRIN 
apie) 


G0 TO PRINT ROUTI 
176226 JSR RS, SPRINT ;GO0 TO PRINT ROUTINE 


se5 } 
005 


; ROUTINE TO CHECK THAT VALUE OF MEMORY ROO RE Se a Wes WRITTEN CORRECTLY 
MOV at hbo - sLORD TRACE REGISTER 


Re 
000004 _ MOV ee + BGERRVEC ;SET TIME OUT TRAP 
; SUBTRACT 2 


Ete 


#2,R 
JSR PC, + ONO 
ADD #2,R0 
MOV (R2)+,R3 GET WRITTEN VALUE 
RO,R3° * CHECK 


CMP 

BEQ 

HLT ;ERROR! TO DETERMINE WHICH ADDRESS WAS 
WRITTEN IMPROPERLY EXAMINE R2. NEXT EXAMINE MEM MGMT REGISTER KIPARL 
;(IF MEM MGMT IS AVAILABLE). ADD R2 AND KIPARI TOGETHER AS SHOWN BELOW 


; Re-2 0 ox 9 XXX XXX XXX 
; KIPAR1(772342) O COO YYY Y YYY 
; ADDRESS 222 py 22 222 222 222 


SRe 
ai 
m 


be ss a Rab ST at 
aor te 
8 


op 6p eo eH GOED EO GOED foo} + b— bas b> Bs B= B— Po Pe He bo Pe 
0 


ag 


BR 1$ 
DONE1: MOV #STKPTR, SP ;SET STACK PTR 
MOV PC,R1 ;LOAD TRACE REGISTER 


;ROUTINE TO WRITE 1°S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS 
:FOR EXAMPLE ROUTINE WRITES 157777 INTO ADDRESS 20000 


176140 . ;MEMORY MAGNAGEMENT AVAILABLE? 
172342 SEXIPARL RD ;FIND LAST ADDRESS IF MEM MANAGE USED 


;DEVELOP_ COMPLEMENT OF LAST ADDRESS 
;SAVE BITS IF MEMORY IS NOT A MULTIPLE OF 4K 


ADD (SP)+,R3 
000250 ey "7 : ;SET ABORT VECTOR 
;R2=LAST ADDRESS 
;COMPLEMENT VALUE IN R3 
;WRITE COMPLIMENT VALUE INTO ADDRESS 


75 
877 
879 
880 
881 
882 
882 
884 
S 
888 
889 
830 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 


po bh bb 2 Fb 2 hb hh hh he be he he 
-_ 


.o 
ro 


;SET UP TO CHECK COMPLEMENT DATA WRITTEN DOWN 





TEST DZQMB-G O-124K MEMORY EXERCISER 
MEMORY ADDRESS TESTS 


DZQNBG. 


a8 8888 


OOOODWOWNOWO 
DONIC Ul.£ UIT 


RES 


$ 


DL DDD DD DD OD Do b= bb 6 6 Pb 0 pe ph pp 


SORE B ae so 


Hae tet eg 8 £220 


td 
RAR BRR 
to ero eto 


Pil 


010701 
012737 


eee 


176040 


0200 
7142 
002770 
020000 


000002 
000002 


003040 
004036 
007142 
020000 


010000 


003110 
003766 
020000 


010000 


007174 


e342 
0250 
000004 


oo0004 


000250 


cooco4 


000250 
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_— NOV PC_R sLOAD TRACE REGISTER 
13! RHA tA OPeK IF MM fe AVAIL 
MOV #200, d8KIPARi =; INIT KIPARI 


MOV #MMABTO, duMMVYEC ;SET ABORT VECTOR 
1S: MOV #DONEY, JHERRVEC 
MOV e000, Re ;FIRST ADDRESS 


MOV Re, . 
COM RO’ ;FIRST DATA (COM OF ADDRESS) 
ADD #2,RO 

2: SUB #2,RO 

MOV (R2)+,R3 GET VALUE 
CMP RO,R3 : CHECK 
BEQ es 
HLT 
BR FL} 

DONEY: NOP 

;ROUTINE TO WRITE BANK # INTO ALL ADDRESSES IN WH 4K BANK 
MOV #DONEYA, JRERRVEC;SET TI’: OUT TRAP VECTOR 
MOV PC, RI 
JS PC, LDMMO 
MCV #MMABTO, JUMMVEC 
Nov #20000, Re 
L 

1$: INC RO ;RO_WILL BE DATA WRITTEN 
MOV #4096. R4 :SET 4K COUNTER 

2s: HOY RO, (Re}+ :WRITE BANK # INTO ALL ADDRESSES 
BNE 28 
BR 1$ 


DONEYA: CMP (SP)+, (SP)+ ;ADJUST STACK PTR 
;CHECK THAT DATA WRITTEN ABOVE CAN BE READ 
MOV #DONEYB, J#ERRVEC 


0 
MOV PC, 
JSR PC’ LOMMO 
MOV #20000, R2 
CLR RO 

18: INC 


2s: MOV (R2)+,R3 
RO,R3 


CMP 
BEQ 4 
HLT 

DEC R4 
BNE 2$ 


R 1$ 
DONEYB: CMP (SP)+, (SP)+ 


sROUTINE TO WRITE CONSTANT DATA INTO 4K 
;BANK STARTING UITH LAST MEMORY LOCATION 


PC,RI 
MOV WMMABT 1, IUMMVEC 
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1959 003122 162702 oD0002 SUB #2,R2 
1960 0031 CLR RO 
tees 031 b1704 010000 en: ae 
te a 
1aP5 pat tou 2s: MOV RO, -(Re) 
1964 003140 102406 BVS DONEYC 
1965 003142 020227 017776 CMP R2, #17776 sCHECK IF DONE 
1966 003146 001403 BEQ DOnENC 
tea Goatees rig ee 
1969 003154 BR 1$ 
1971 003156 012737 003252 OO0004 DONEYC: MO - WDONEYD, JHERRVEC 
1364 eye piece’ HOV PC,RI = 
1973 003166 OO04767 003652 JSR PC’ LDMMO 
1974 003172 012737 007142 ooDeso MOV #MMABTO, J#MMVEC ;SET ABORT VECTOR 
1975 903200 le702 O20000 MOV #20000, 
1976 04 704 010000 1$: CMP #4096. > R4 sCHECK IF WRITE ABOVE STARTED ON 
4K BOUNDARY 
1978 003210 001406 ; BEQ . 
$79 O0321e 012203 MOV (R2)+,R3 
1 003214 03 CMP R 
1981 003216 O01401 BEQ 4 
982 003220 104400 HLT 
1983 003222 204 INC RY 
1984 003224 001367 BNE 1$ 
1985 003226 005200 2s: INC RO 
1986 003230 12704 010000 MOV #4096. .P4 
1987 0032 12203 3S: MOV (R2)+,R3 
1 3236 O20003 CMP 
1989 003240 001401 :  -BEQ +4 
1990 o03242 1044 T 
1991 003244 005304 DEC R4 
1992 003246 601372 BNE 3$ 
1993 SO 000766 es 
1995 003252 O22626 DONEYD: CMP (SP)+, (SP)+ 
1996 003254 005737 ooDD4e TST ae4e sBRANCH IF PROGRAM WAS NOT 
1997 003260 001406 BEQ BEGINI "LOADED VIA ACT11 IN GV OR AA MODES 
1998 003262 005767 001330 TST LOGICAL +2 “BRANCH IF NOT IN QV MODE 
1999 003265 100003 BPL BEGIN} 
e000 3270 012737 000006 on0742 MOV #6, J8ICNT ;SET ICNT TO DO 1 PASS ONLY IN QV 










i 


oO 
SS 





3B 


6000 “IOP £ Clue C9) 





furulurururururone 


CI ICOCIEDEIE IE Te  ] te 





= 0 0 = b= 0 oo = 





i 





8 












MORY 


TEST D2UNG-~G O-124K MEMORY EXERCISER 
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Q03436 
006336 
003334 


000001 
oc4os4 
001115 
000500 
800001 


004136 


907014 
003366 
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$817 WORST CASE NOISE TESTS 
sTHIS TEST WRITES ENORY WORST CASE NOISE TEST PATTERNS THROUGHOUT 
MORY AND CHECKS THAT THEY CAN BE WRITTEN AND READ. 
ISET UP TRAP VEC arn 
BEGINI: nov aSTKPTR. SP SET STACK 
JSR PC, . MAME :GO ENABLE Pa ITY ACTION 
JSR PC’ CKSWR :G0 CHECK SWIT 
ooc004 MOV pe ACS DSERRVEC :SET UP TIME OUT TRAP 
;WRITE 1 XOR 9 TEST PATTERN STARTIN NG T ADDRESS 20000 
MOV PCR ATE TRACE REGISTER 
MOV #1. -(SP) ; PUSH STARTING BANK ® ON THE ST ack 
CLR wap) H @ OF 128. WORD "BLOCK S TO WRITE 
ISR PC, xe 60 TO "ROUTINE TO WRITE | XOR & PATTERN 
-CHECK 1 XOR 8 TEST PATTERN. WRITTEN ABOVE 
cocoo4 AONES: 1 OV SERRTRP, JBERRVEC 
18: MOV seTKPTR OP SET K PT 
MOV Pr, :UPDATE TRACE REGISTER 
MOV #1,-(SP) sPUSH STARTI 8 ON THE STACK 
NEG R3 :R3 CONTAINS 8 OF 128. WORD BLOCKS 
MOV R3,-(SP) :WRITTEN BY .1X8 ROUTINE ABOVE 
ISR PC; .. 1x8 :G0 CHECK 1X8 PATTERN 
_ CLR (PC)+ ;SET INDICATOR TO WRITE NORMAL 3X9 PAT 
PARPAT: .WORD 0 


WRITE 3 X0R 9 ie PATTERN STARTING AT ADDRESS 20000 


INOTE PATTERN XOR 3) IF NO PARITY MEMORY 1S AVAILABLE, 
3 AND IS A MODI ED EAT IF PARITY MEMORY IS AVAIL 
:THE CONTENTS OF PARPAT IF G/NOT O INDICATE IF NORMAL» MODIFIED PATTERN 
1S BEING USED IN TESTS BELOW. 

iasee MOV BSTKPTR, SP sSET STACK PTR 

MOV Pe RI :UPDATE TRACE REGIS 
oocoo4 MOV abONE? DeERRVEC SET TIME OUT TRAP VECTOR 

MOV (SP) s PUSH STARTING 8 ON ST ACK 
CLR =i) 8 OF 256. WORD *erock ‘S TO WRITE 
ISR , 3X9 fart ROUTINE TO WRITE 3X0R9 PATTERN 

i CHECK 3. KOR g ment PATTERN WRITTEN ABOVE 

ocooos BONE? SERRTRP, JRERRVEC 

ay B(SP).RO :GET 8 OF 256. WORD BLOCKS WRITTEN 
NEG : FORM ‘Tuo’ S COMPLEMENT 
MOV RO,(PC)+ :SAVE 8 OF 256 WORD BLOCKS 

WOS.256:.WORD 0 - CONTAINS # oot 256 WORD BLOCKS IN MEN. 
MOV SSTKPTR, SP SET STACK 
MOV PC,R1 SET SCOPE BTR 
MOV #1. -(SP) PUSH BANK # ON THE STACK 
MOV RO; -(5P) :PUSH ® OF 256. WORD SLOCKS TO WRITE 
ISR PC;..3x9 GO CHECK DATA WRITTEN 


; SETUP 9 al a 34529 2 XOR 9 PATTERN IF PARITY MEMORY IS AVAILABLE 
aeP ;BRANCH IF PARITY MEMORY IS NOT AVAIL 


DO Nea 
a8PARPAT ;BRANCH IF PARITY PAT JUST WRITTEN 











DCOMBS. P11 
003470 


reais 





i 





ey 





ru 
a 
S 
ih 
fu 





a 
; 





8 
3 





ER 
: 





oe 
sas 


2 
=: 


Hotter terete ees Stet teth 
Siniatsteteteistey actin 


. 
+0889 


wre Ww 


ee ee 
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payer REPEAT TST Gs ihc note Yeo 3x9 Patrern 


WRITE 3 Zor 13 TEST PATTERN STARTING AT T AODRESS 40000 
aSTKPTR, SP Ea STACK 

M9 M One’, , OBERRVEC a our RAP VECTOR 
#2. -(SP) ip H ST 
seas's aH § 
PC, .8x13 60 T0 ROUTINE fo" WRITE Btn 
TEST PATTERN WRITTEN BBOVE 
aSTKPTR, SP 


TEST OZQNS-G O-124K MEMORY E: 


Bree ie 


;CHECK 8 XOR 13 
ONL3: MOV 


PC 
PC Rte. aNERRVEC’ 
#2, -(SP3 


oen0u0 PC OCATE PC 
0'SP sR NEW 

LODISP :SET REL 
LODISP, SaDISPLAY: *LOAD DISPLAY REGISTER 


oan gang sete Hm Si SA yao ene: 
TING CO. aa Peon SAQHN BELOW +20000. 


eeeassatuksuaseunseboogonsensceuensosorecseonesnnuueunnenneusenees 


ROGRAM 
SEAUTION: Bo MOT” Att 








sSET STACK 
UPDATE TRACE REGISTER 


;SET Brak COUNT TO 8K INCREMENT 
:00 not CHECK IF ONLY lek 


. 8X13 ;GO CHECK 8 XOR 13 PATTERN WRITTEN ABOVE 


ISABLE MEM MGMT AND PARITY aeTTON 
:CHECK IF PROGRAM LOADED VIA ACTII 


RE ogaTe tor TO CHECK ADDRESSES FROM 000000-017776 USING 1 X0R 8 PATTERN 
84 


300 NOT RELOCATE IF ACTI1 


aBRANTST 
aSTKPTR, SP :SET STACK PTR 
5, RELOC 


s RELOCATE PROGRAM CODE 
FROM 000000 TO 


: 20000 

SWAS RELOCATION SUCCESSFUL? 

BRANCH IF SUCCESSFUL I.£. WAS THERE 
BUFF ICTENT MEMORY TQ RELOCATE TO. 


STACK PTR 
QOCATION INDICATOR 


;RESTART ADDRESS TO LOOP TEST 


;WRITE 1398 8 PATTERN IN LOCATIONS 000000-0 


;PUSH STARTING BANK. 8 3 oy 


THE STACK 
a at PUSH # OF 128. WORD SLOCKS TO WRITE 


G0 TO ROUTINE TO WRITE 1 XOR 8 DATA 
;RESTART $ LOOP TEST ADDRESS 








ey 
tart 
w 
-4 
iw | 
ti 
i 
Gc» 


i 


: 


SSeS pense: 


Bg 


SORATEOC SCOUT OEE SS Sah EGGS BESO BOONE RUE cts santa 
onan 
we BS 


rurororororururuorororurunofurororururururururururorurfururururufrurururufrurururururururururofrurururorurururunsturu 
= = 0 0 0 b= b= b= 0 0 b= Fo = 0 0 = 0 0-2 = 2 P= 02 2 b= 0-2 2 0 2 FB 0 B= =o 2 0 Fas b= 0 Bo 2 bP 2 Bh = Bo P82 B= ho 0 bo oh Be 


o 
Ve) 





0Se76 
016737 


005037 
019701 


OOSO46 
012746 
ococcd 


004767 
019701 
O0S046 
ClE74E 


8 
é 


Ses 


: 


iS 


: 


y 


fo 


bse 


174666 
177570 
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; CHECK 1 XxQR s TEST PATTERN AS WRITTEN <fBove oat a ie tat ed 
Gh 432. ,7(SP) Puen OF 128. WORD BLOCKS TO WRITE 
JSR PC, .. 1x8 G0 TO "ROUTINE. TO CHECK DATA 


sRELB are tee RAM TO_CHECK ADDRESSES 000000 - 037776 USING 
XOR 13 PATTERN 


ig SNEL 12: sy PRL zUPOATE, TRACE REGISTER peas 
Sw Peon oRose toe 

a ae. +4 #900000 UNRELOCATED 
RE 
BIC #1 = sLDDISP sCLEAR RELOCATION INDICATOR 
MOV tools ISP SEDISPLAY ‘DISPLAY NOT RELOCATED . 
MOV DeERRVEC sSET T TIME T TRAP 
TST ie :CHECK IF 12K OF MEMORY IS AVAILABLE 
MOV 815, J#ERRVEC 
TST 38117776 math IF 20K OF MEMORY 
ASL 2s 
ASL CNT 

18: MOV : STKPTR, SP :SET STACK POINTER 
Bre Te merc aR Re Seer TON NOICATOR 
: ov ute. ey _jtgeo 078 Fess Y fen et TER 

0 FROM 

2s: 90000 ‘fo goes 
TS! Ry s RELOCATION SUCCESSFUL? 

3$: INP QeRANTST HS TO DATA TEST 

4g: ADD 2$,PC ?RELOCATE PC 


ADD SET NEW STACK PTR 
BIS #100000,LODISP  ;SET RELACATION INDICATOR 
MOV LODISP, JsDISPLAY;RELOAD DISPLAY REGISTER 


j Sete RRREEEEEEEELEEEES IMPORTANT NOTE RHHSERESSELRERERSLESERALESEREREE 
sPROGRAM IS NOW EXECUTING CODE FROM PC AS set pete #40000 OR +10C000 


;CAUTION: 00 NOT ATTEMPT TO RESTART 
eerrrititiitittittirtitirtitittiitiitittiititi titer iireereeerirrecs 


CLR #PARPAT 38 NDICATOR TO WRITE NORMAL 3X9 PAT 
DONE13: MOV C,R1 ; E TRACE REGISTER 


; WRITE ey TEST Bs tocaae IN vaagee t -t gaiK a0 OW THES Maat 
MOV (PC)s, ~(SP) WORD COUNT ON_ STACK 
0 Sale 2g 


BLKCNT: .WORD 
Y ABOVE ROUTINE. 40/100 IF 8/16K 
JSR PC, .3x9 
: CHECK PATTERN WRITTEN IN LOCATIONS 000000-037776 OR 000000-077776 
CLR -($P) ;PUSH STARTING BANK # ON 





THE STACK 
MOV BLKCNT, -(SP) ;PUSH 256. WORD BLOCK COUNT ON THE STACK 
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$.P11 WORST CASE NOISE TESTS 
oo4120 O04767 oDYOs2 JSR PC, ..3x9 s CHECK 
gos737 007014 Saas Te “eRe 3 XORANCH IF PARITY HERBRY NOT AVAIL 
008737 003366 - TST —SAPERPAT sBRANCH IF MODIFIED PATTERN JUST RUN 
177222 BOY BP BARPa@T ;SET INDICATOR TO WRITE MODIFIED PAT 
753 FIED PATTERN 


- WRITE a Nor 13 DOr TTERN IN ib oF Lone obenne- 
010701 BONE!4: MOV PC RI sUPDATE RESTART & LOOP ADDRESS 


b= b => +h -2 b= 6 —b—~— P= Ob —- p= 


Foe £S5eUS2 
+ =} 
eg 


DOS04B CLR -(§P) *PUSH STARTING BANK # ON THE STACK 
12746 o00002 MOV #2,-(SP) PUSH # OF AK TO WRITE ON THE STACK 
004767 OO4464 ISR PC, 8X13 GO TO ROUTINE TO WRITE DATA 


;CHECK 8 XOR 13 PATTERN WRITTEN ABOVE 
MOV PC,R1 


S233 8938 9e33e3 


fturururururururururururururururufrulrurururururorurururufrururu 
Dib RE toto Deo ern Ee cofor Cod tot ut Leones 


1g2 010701 sUPDATE RESTART & LOOP ADDRESS 
164 OOSO46 CLR -($P) *PUSH BANK # ON THE STACK 
166 01274 900002 MOV #2,-(SP) AND ® OF BANKS TO CHECK (2) 
172 767 004526 ISR PC; . 8x13 GO TO CHECK ROUTINE 
“RELOCATE PROGRAM BACK TO LOWER MEMORY 
004176 012767 o40000 oocD22 BONEIS: MOV 
994204 22767 000040 177670 CMP ,BLKCNT 
oo4212 o0140e2 BEQ et 
904214 367 00006 ASL i$ 
004220 Di ay HOV PC,RI sUPDATE TRACE REGISTER 
CO4¥222 004567 ocoe2de0 ISR RS; RELOC :MOVE PROGRAM BACK INTO LOWER 
004 0490000 1S: 40000 -FROM 40000 OR 100000 
230 900000 ooooo :TO 
2200 232 000137 o04236 ae. +4 "RETURN UNRELOCATED 
i 004236 012706 000500 MOV #STKPTR, SP RESET STACK POINTER 
004242 O42737 100000 000750 BIC #100000’ JsLDOISP sCLEAR RELOCATION INDICATOR 
2203 004250 013737 000750 177570 MOV BSLODISP, #DISPLAY *LOAD DISPLAY REGISTER 
ae .SBTTL RANDOM DATA,ROTATING 1/0 TESTS 
2206 sRANDOM DATA TEST. THIS TEST MOVES THE PROGRAM CODE THROUGHOUT MEMORY 
2207 OO4256 010701 RANTST: MOV PC. RI sSET £ POINTER 
2208 Oo4260 012737 ocOw416 cOccoY MOV #7$, JHERRVEC  ;3SET TIME OUT TRAP 
2209 O04266 1 TST MMAVA *CHECK IF MEM MGMT IS AVAILABLE 
zit Oove7e 901412 BEd 1s , ; BRANCH IF NOT BVAILABLE 
5513 bovso0 | 178301 Thea SEK TPDRO+! SAL BH YK ADORESSING IN FIRST 4K 
2213 004304 012737 077406 172304 MOV #200%256.-400+UPSRW,d8KIPDR2 — ;SET KIPDR2=RW UP 200 BLOCKS 
2214 004312 012737 000400 172344 MOV #400, 8K IPARE 
2215 004360 012702 920000 1S: MOV 820000, Re ;SET 'TO’ ADDRESS POINTER 
2216 324 05004 CLR RY :SET ’FROM’ ADDRESS POINTER 
2217 OO4326 012705 oo4000 2s: MOV #2048. ,RS :SET 4K WORD COUNT 
2218 004332 Ole4e2 3$ MOV (R4)+, (R2)+ ;MOVE CODE 
2219 004334 Olexee MOV (RY) +! (Ro)+ 
004336 005305 DEC R ;DECREMENT 4K WORD COUNTER 
gcc 004340 001374 BNE 3 
2223 004342 012705 005473 MOV #4096. -PLACE+1,RS “SET 4K WORD COUNTER 
2224 OO4346 014400 4S: MOV -(R4).RO GET *GOOD’ DATA 
2225 004350 014203 MOV -(R2)/R3 GET "BAD’ DATA 


TEST DZQMB-G O-124K MEMORY EXERCISER MACY11 27(732) 10-SEP-76 11:59 PAGE S8 
-Pll RANDOM DATA,ROTATING 1/0 TESTS 


RO,R3 ;COMPARE 'GOOG’ & 'BAD’ DATA 
iREBoR ROD RE RR FOR ERROR ROUTINE 
sRESTO a gee, b <OUnTER 
LOOP UNTIL 4K CHECKED 


IF_MEM_MGMT IS AVAILABLE 
GRAN NCH tf NOT AVAILABLE 


$ 
eS: ° ;STEP ADDRESS 


7$: KPTR, SP ;RESET STACK PTR 
SERRTRE JSERRVEC; RESTORE ERROR TRAP VECTOR 


ROTATING | : TEST. THIS TEST ROTATES A SINGLE ‘O THROUGH MEMORY 
ROTO: #-1,. Fa CONSTANT 


#1 
256. WORD BLOCKS in MEMORY 
1°S_ THROUGHOUT MEMORY 


BANK & 
OF WORD "aLOcKS TO CHECK 
00 TO ROTATE O ROUTINE 


sROTATING 1 TEST THIS TEST ROTATES A SINGLE ’1’ BIT THROUGH ALL OF 
Rot: CONS sCLEAR_CONSTAN 
MOV 


T 
;PUSH STARTING BANK ONTO STACK 
;AND # OF 256. WORD BLOCKS IN MEMORY 
*S THROUGHOUT MEMORY 


MO 

JSR 
MOV 
MOV 
MOV 
JSR 


BANK # 
eer # OF 256. WORD "BLOCKS T Q CHECK 
G0 ROTATE A *1” BIT THROUGHOUT MEMORY 


“END OF CYCLE - 
END: RESET 
ives TE TRACE REGISTER 
ACK 
INC NENT PASS COUNT 


eae CH : 8 PASSES COMPLETED 
GO TO PRINT ROUTINE 


174170 § ote: RS, SPRINT :G0 TO PRINT ROUTINE 
177564 anTPs SWAIT FOR BELL TO RING 
ooon42 dive f0 5GET DECTAPE MONITOR RETURN ADDRESS 
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2282 ete 004767 175322 ieter PC, SRLOR ;RESTORE MONITOR & LOADERS 
ade isstat Loctcal 358 PC, (RO) 3G0 TO DECTAPE MONITOR © 

000240 

000240 NOP. 

000167 175522 FINISH: JMP START1 























sett SER TESTS 
oc. OGRAM # 2 
Me a SPAS LF Abe Patten 78 URITE Alb Check,” 


se Pace: SRGGRAM 3° TERS. PROGRAM’ pa WITH Pr £ 
012796 oo0s00 bReoe: MOV Sofie TR, P crack att 


poena? O0es20 eR aNPErLG sCLERR PARITY ERROR, INDICATORS 
( ; 
Bp8080 ALLFLG: .WORD 0 ConA RUNNING. A ia NENG FLAG 
1 us 4 MOV #PFVE T “15 SN nate AIL SELECTED ALL pudscae> 
5 Ae 
rata §1g233 Manan uate MOV denrvetee, Simit” 
eae 0060 177570 - ge i Werte, aeSuR IF I ST IS. TO BE RUN 
be pose} 177572 TST aeSRO nel IF MEM MGMT IS AVAILABLE 
BCs 1$ “BRANCH IF NOT AVAILABLE 
167 174036 OM MMAVA 
012737 O01116 OO0004 1S: MOV #ERRTRP, JHERRVEC 
005037 900742 CLR 8ICNT 
| CLR 4.50 SP 
éLR ppt SET INDICATOR TO WRITE NORM 3X9 PAT 
174016 JSR RS, SPRINT :G0 TO PRINT ROUTINE 
012016 PARITY 
744 767 004616 JSR PC, RECD :GO GET ANSWER TO THE PARITY QUESTION 
000000 .PARIT: .WORD 0 TYPE 1 IF PARITY DESIRED O IF NOT 
005767 177772 ist .PARIT 
0014 Q is BRANCH IF PARITY NOT DESIRED 
004767 001760 ae JSR PC, .MAMF GO ENABLE PARITY ACTION 
004567 173770 JSR RS, SPRINT 360 TO PRINT ROUTINE 
12053 STBANK ASK USER FOR STARTING BANK 
767 004570 A SR PC, RECD 
.STBANK: WORD 0 CONTAINS STARTING BANK # 
005767 177772 ist . STBANK CHECK IF STARTING AT BANK ¥0 
004767 001336 se ISR PC, RELOCP :GO RELOCATE THE PROGRAM TO TOP OF MEM 
OO4S67 173742 JSR RS, SPRINT GO TO PRINT ROUTINE 
512102 BANKS “ASK USER FOR # OF 4K BANKS TO TEST 
004767 oo4sHe ISR PC,RECD 
ponon BANKS: .WORD 0 CONTAINS # OF BANKS TO CHECK 
004567 173726 JSR RS, SPRINT 360 TO PRINT ROUTINE 
012137 PAT SASK USER WHICH PATTERN 


1 
004767 004S26 PC RECO 
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opis 175316 


ng 
sa | 


: 


aeaeee 


é 


4 
Ws) 


rumor 


Eater 
a ae 


Toes & 


ia dorset 
Bag. 


£ 


a 


88= 
Sor 
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3 
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s COUTTS PATTERN # 


AR ERROR TART ADDRESS 
PC CKSHR Ane CHECK SW a ches 
RO ‘ :SHIFLP PATTERN # TO FORM INDEX 
LOCF RO FACTOR 
WRT TABLD) , RO :GET UNREL OCA TED PC OF ROUTINE 
REL OC ,RO ADD RELOCATION FACTOR 
5PC GO TO IATE ROUTINE 
OF ROUTINES TO WRITE SELECTED D PATTERNS 
; 31 X INE (0) 
:3 XOR ROUT NE (1) 
xi *8 XOR 13 INE (2) 
iy R_ROUTINE (3) 
SROTO *ROTATING ’O’ ROUTINE (4) 
ROTI *ROTATING “i ROUTINE (5) 
*PARITY 3 XOR 9 PATTERN (B) 
“ALL EXCEPT USER (7) 
TBANK,-(SP)  ;GET STARTING BANK # 
NKS,-(SP)  3GET_& OF 4K BANKS 
(SP) :MULTIPLY BY 32. 
PRG3FLG IF PROGRAM ® 3 STOP WITH 256. 
1$ : BLOCK COUN 
(SP) iT a 128 
(SP) ; BLOCK 
(SP) : 
(SP) 
(SP), (PC)+ ; 
0 *CONTAINS 128. WORD BLOCK COUNT 
PC,.1x8 GO WRITE 1 XOR 8 TEST PATTERN 
. STBANK, -( SP) T STA ARTING BANK # 
25, -(SP3 WORD OCK COUNT 
PC, 5 1x8 iG Tobe PAT 
- ALLFLG HEC ALL PATERNS 
; x9 tere Ta ens BOO ENS ERA IF RUNNING ALL 
1x8 OTHER 
. STBANK, -(SP) sGET STAR STARTING BANK & 
BANKS, -(SP) OF BANKS 
G3FLé IF TF PROGRAM 8 #2 fag tor WITH 256. 
(SP) SMULTIPLY By” 16. 
(SP) 70 FORM 
(SP) 256. WORD 
(SP) ! BLOCK COUNT 
(SP), (PC)+ ;SA 
0 CONTAINS 256. WORD BLOCK COUNT 
PC, .3x9 GO WRITE PATTERN 


AGECK relreme WRITTEN ABO 





. STBANK, ~ CSP) ;GET STARTING BANK # 
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DZQMBG.P11 PROGRAM # 2 

2304 016 177762 MOV ;GET # OF 256. WORD BLOCKS 

2338 002714 PC,.. ;GO0 CHECK PATTERN 
1734 4 CNT 
177384 


CHECK IF RUNNING AL PATTERNS 
G0 START 8X13 PATTERN IF RUNNING ALL 
37 005716 JePRGSFLG ;CANNOT DO 8X13 PATTERN USING 
BNE ; PROGRAM 83 

177466 ~STBANK,-(SP) GET STARTING BANK # " 

177510 “BANKS,-(SP) | 3AND ® OF 4K BANKS 

000001 a1, (SP sMUST BE AN EVEN &# OF 4K BANKS 

RS, SPRINT :GO TO PRINT ROUTINE 

:PRINT ? 
;RESTART 
;GO WRITE PATTERN 


etary 


ee ee ae ee en ee en or oe 


OO “IOrU 


;GO CHECK PATTERN 


;CHECK IF RUNNING ALL PATERNS 
;G0 DO ROTO PATTERN IF ALL SELECTED 


3 


Perr Eree 


a 


phoUT ine TO WRITE & CHECK USER CONSTANT 


SUSE: 

JSR RS, SPRINT GO TO PRINT ROUTINE 

CONST "ASK FOR USER CONSTANT 

ISR PC, RECD 
.CONST: .WORD 0 sCONTAINS USER CONSTANT 
iS: MOV ~STBANK,-(SP) GET STARTING BANK # 

MOV “BANKS,-(SP)  3GET 4K COUNT 

3FL6 

;MULTIPLY 4K BANK COUNT BY 16. 
:TO FORM 256. WORD BLOCK COUNT 


BGRGROD 


; SAVE 

;GO_WRITE USER CONSTANT 

;GET STARTING BANK 8 

; a - WORD BLOCKS 

;G0 TO USER CHECK ROUTINE 

;CHECK IF USER HAS TYPED A CHARACTER 


;CLEAR FLAG 


- — 


OHNO HHHHHOD 


mos 
woe- 


TST 
ASL 
ASL 
SL 
MOV 
WORD 
JSR 
MOV 
JSR 
INC 
TSTB 
BPL 
TST 
BR 


‘ROTATING ’0’ ROUTINE 
$ROTO: MOV ~STBANK,-(SP)  ;GET STARTING BANK # 
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DZQNBG. PROGRAM # 2 


016746 177316 MOV BANKS, -(SP) ;GET # OF BANKS 


? 000204 TST PRG3FLG 

1 BNE 2s, 
16 SL ) ;MULTIPLY 4K BANK COUNT BY 16. 
16 :TO FORM 256. WORD BLOCK COUNT 


; SAVE 
icoNTARNS cae WORD BLOCK COUNT 


33: ‘ 
O16? ? 177777 177644 MOV #-1, . CONST ONSTANT 
hao Pc,’ US ITE ALL 1°S THROUH MEMORY 
. STBANK, -(SP) ie st BRTING BANK # 
j "BLOCKS TO CHECK 


+ 2 9 e/ ROTO 16 ck ROTATING 0 on 
peers pperer | i770e0 aS Atte INCREMENT RUNNING ALL PATERNS 


io 
gs 


ATI § 
sou 
ac 


2466 005566 001001 BNE SROTI ;60 TO SROT1 IF RUNNING ALL PATTERNS 
2467 005570 000742 BR $ROTO * LOOP 
ie: 005572 016746 177200 SROT1: MOV . STBANK, -(SP) xt STARTING BANK # 
2470 005576 O16746 177222 MOV “BANKS.-(SP)  3GET # OF 4 K S 
71 dos60e ? 110 TST RGSFLG .. . $CHECK IF RUNNING PROGRAM 3 
72 arta : BNE at :BRANCH IF RUNNING PROGRAM 3 
2473 005610 006316 ASL (5P) : HIET 4K BANK COUNT BY 16. 
2474 doSbi¢ 006316 ASL (SP) >TO FORM 256. WORD BLOCK COUNT 
475 14 16 ASL (SP) 
2476 005616 006316 ASL (SP) 
2477 005620 011627 2S: MOV (SP), (PC)+ SAVE 
2478 005622 o00000 38: .WORD O ‘CONTAINS 256. WORD BLOCK COUNT 
2479 005624 005067 177552 éLR CONST *SET CONSTANT 
2480 005630 004767 003514 J PC, .USE *GO WRITE 0’S THROUGHOUT 
2481 016746 177136 MOV STBANK,-(SP) 3GET STARTING BANK # 
gue boe40 O167a6 177756 MOV 7 (SP} “AND 256. WORD BLOCK COUN 
004767 003344 JSR PC’ .ROTI *GO CHECK ROTATING 1 PATTERN 
2484 O05650 005267 17 INC A INCREMENT PASS COUNT 
8S 005654 005767 176766 TST ALLFLG *CHECK IF RUNNING ALL PATTERNS 
B& O05660 001744 BEQ TI *LOOP IF NOT RUNNING ALL PATTERNS 
gig? 00566e 900167 177232 IMP $1x8 :GO DO $1X8 PATTERN 
2489 -ROUTINE TO CHECK MEMORY USING 3 XOR 9 PARITY PATTERN 
2490 OOS66 010667 175474 $3x9P: MOV SP, PARPAT sSET INDICATOR TO WRITE PARITY PATTERN 
oval 005672 000167 177312 IMP $3x9 
2493 -ALL PATTERNS 
2494 005676 O10667 176744 $att: MOV SP, ALLFLG ;SET INDICATOR 
Ea 005702 000167 177212 IMP ‘ $158 ph ‘BEGIN WITH 1X8 TEST PATTERN 
2497 THIS S PROGRAM IS THE AS PROGRAM # 2 ABOVE EXCEPT THAT 256. WORD 
2498 DA R BLOCKS MAY BE WRIT EN 
2499 005708 012706 oo0s00 PRG3: MOV #STKPTR, SF ;SET STACK PTR 
2500 O0S712 012727 O00001 MOV #1, (PC)4+ SET PROGRAM 3 FLAG 
2501 005716 O00000 PRG3FLG: . WORD 5 ‘CONTAINS PRG3 INDICATOR 
2502 005720 O04S67 173034 JSR RS, SPRINT GO TO PRINT ROUTINE 
Soha oer se peers 173026 nee RS, SPRINT GO TO PRINT ROUTINE 
a en ee BANKS 


a ee ee eee -- ~- 
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DZOMBG.P RAM # 3 


000167 176674 JMP PRG2A ;G0 TO PROGRAM 2 


ES MAY ae at USED 10 READ/WRITE A USER CONTANT INTC ANY 
000500 bney NaSTKPTR, SP - ;SET STACK PTR 
O52 cue aNPerLG :CLEAR PARITY ERROR INDICATORS 
116 o00004 #ERRTRP, JSERRVEC’ 


8.44 Ret ATE BACK TO FIRST 4K 
Re gR ENT 0 PRINT ROU Ne 


PC,RECD 
. 1617, .EXTAD 
asSWR 


PRGYA 
RS, SPRINT 


PC,RECD 
peor: . 
PRGA » #PRGYA, PERSTRT 


2506 
2507 
a 
e511 
5e{§ 
ely 
A 
a 
eel 
2524 
2SeS 
2526 
2527 
2528 
2529 
2530 


Ooeee 
BS 
631 Qoe0s0 O22703 
asics 
006062 

Ooe070 
006074 


oO oO 
paneer 
PEGE LR 


550 
ee 


ROR a 

3$ 
72214 ISTERS ON THE STACK 
aobes4 Se 
172230 ies “10 3 REGISTERS FROM STACK 
160000 : CMP iC MEM MGMT WILL BE REQUIRED 

3$ ; F NOT REQUIRED 

Rogar? «15-0 


ae : Lae RODRESS 


333 
LABS 


~ 
no 
SRS 
_ 
™N 


000006 


ae 


RSsakiPARL —igeTK 
ee mae 


R3, Re 1 ys ae REGISTER 
SCONST RO GET USER CONSTAN 
#PRGY.OSTKVEC SET KEYBOARD INTERRUPT VECTOR 
#100, J8TKS :SET IE BIT IN KEYBOARD CSR 
assSWR >CHECK SWITCH 
S$ *BRANCH IF NOT SET 
Yi (Re). -(SP) PUSH DATA TO BE TYPED ONTO STACK 
173542 PC, 02A GO TYPE DATA 
172550 JSR RS; SPRINT GO TO PRINT ROUTINE 


oo000e 177556 D #2, SADRSO ;STEP ADDRESS 


SPIER ESR ENE ORES 
Oo 


Shbisiisstisoisssc 
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06940 000004 


000777 
Oe2beb 
005104 
012702 000754 
061502 
OleSie 
ood20S 


Bap 


012700 020000 

Ora, 8 hee 000004 
000261 

poevi0 

10337. 

012737 001116 o00004 


atta cat cated cad cad cata 
VOU CWM-OD 


bob b= bd hs he OD 


——_— a ee o-_- 
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auc EXTAD 
$s ory Ba (Re) WRIT R CONSTANT INTO ADDRESS 
; MOV Rae Rg eet Bava BRITTEN 
CMP RO,R3 : DATA 
BEQ 6$ 
T REPORT ERROR 
6S: TST -(R2) *RESTORE ADDRESS 
BR $ *LOOP BACK 
.EXTAD: t EONTAINS EXTENDED ADDRESS BITS 
.S PROGRAM SUBROUTINES 
;SBTTL RELOCATION ROUTINES 
sROUTINE TO RELOCAT E PROGRAM CODE 
RELOC: MOV (RS)+, RO ;GET FROM ADDRESS 
OV ) Re :GET TO ADDRESS 
MOV Re. R3 
ADD ee ; MOVE 
MOV $45, DRERRVEC ;SET TIME OUT TRAP 
CLR RY *CLEAR RELOCATION SUCCESSFUL_INDICATOR 
TST (R3)+ * CHECK K MEMORY IS AVAILABLE 
1S: MOV (RO)+, (R2)+ *RELOCAT 
CHP R2,R3 *RELOCATION COMPLETE? 
MOV (RS).R3 
2s: CMP 2,R3 
BEQ § ;BRANCH IF DONE 
CHP 5{RO),~(R2) ‘CHECK THAT DATA WAS RELOCATED PROPERLY 
ist Rs ;CHECK IF RELOCATING BACK TO O00000 
HLT sERROR! CANNOT RELOCATE PROGRAM CODE 
nag *TO UPPER MEMORY BANK PROPERLY 
BR 2s sCONTINUE RELOCATING AT YOUR PERIL 
3S: HALT “ERROR! CANNOT RELOCATE CODE BACK TO 
a *TO OOOO00 PROPERLY 
4g: CMP (SP)+, (SP)+ sRESTORE STACK PTR 
ss: to” 
" HOV WRELOCE ,Re iGET ADDRESS OF RELOCATION FACTOR 
MOV (R5)4, (R2) ; RELOCATED RELOCF NOW CONTAINS RELOCATION 
RTS & ?RETURN, R4=-1 IF NO RELOCATION 


5 ROUT TNE TO RELOCATE PROGRAM CODE FROM ORIGINAL POSITION (O-4K) TO 


F MEMORY 
hevoce: HOV 
1S: ADD 

SEC 

TST 

Bcc 

MOV 


;SET UP TO SCAN FOR TOP OF MEMORY 


; INCREMENT SCAN ADDRESS 

;SET ee OUT INDICATOR 

(RO) ; CHECK XISTANT MEMORY 

;’C’ ILL a CLEAR IF MEMORY EXISTS 
#ERRTRP, J#ERRVEC 


eee OBERRVEC 


TEST wh ie O-124K MEMORY EXERCISER 
DZQNBG.P RELOCATION ROUTINES 


172244 


006570 
006626 
172206 


000272 
i7530 
714 


177724 


177710 
000500 


000122 
173540 


000114 
000004 
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#20000, RO 
RO, 
RS, RELOC 


0 

RS, SPRINT 
2$,-(SP) 
#REL2YK, (SP) 
PC. dea” * 
(SP). 3$ 


(PC)+, (SP) 
2S, (SP) 
PC’ 


BRS R 10 ATTO EAODRESS 10 TO RELOC ROUTINE 
iRELOCATE. PROGRAM 


HERON 6D BODRES 
a He PRIN PRINT ROUTINE 


;PASS TO 02A ROUTINE 

get UP_RESTART ADDRESS 

i TYPE RESTART ADDRESS 

; SAVE RETURN Pe IN 3$ BELOW 


;G T DRESS 
: CONTAINS RETURN PC 
ADJUST RETURN PC 


-SBTTL PARITY ERROR SERVICE ROUTINE 
;WHEN A PARITY ERROR oP ETE TED THIS ROUTINE SCANS MEMORY FOR 


DRESS CAUSING THE PAR ROR 
;HALTS WITH THE ADDRESS+2 IN RO. 
: PARSRV: MOV 


RO, SAVRO 
sSAVRG 2, RO 


0 
#2$ , J#PARVEC 
#4; JHERRVEC 


MMAVA 
PC, LDMMO 

aeKIPDRO+1 
#MMABTO, JUMMVEC : 
(R2)+,RO 


1 
SP, PEFLG 
 RO,R3 


PEFLG 
#STKPTR, SP 


PC, .MAMF 
aPERSTRT 


THE AD- 
WHEN THE ADDRESS IS LOCATED THE ROUTINE 
oA OE ee ne THE ERROR PRESS CONTINUE. 


;GO TO PRINT ROUTINE 
CLES PARITY ERROR INDICATORS 
;NOT 0/0 =PAR_ERR/NO 
:NOT 0/0=PAR ae DETECTED/NOT DETECTED ON SCAN 
;SET PARITY ERROR’ TRAP 
;SET TIME OUT TRAP VECTOR 


;CHECK IF MEM MGMT IS AVAILABLE 
; BRANCH id ai Lee 


ou 4K PA DRESSING 

iaLtoM tain “oa ty VEC TR 

+ ecaN. ALL ADDRESSE 

;SET PARITY ERROR FOUND INDICATOR . 

;PARITY ERROR! ADDRESS+2 IS IN Re DATA 
S IN RO 


>CONTINUE SCAN 
INSERT HALT INST TO EXAMINE PARITY REGS 


CLEAR PAR . ERROR INDICATORS 
sRESET STACK PTR 


;GO ENABLE PARITY ERROR DETECTION 
sRESTART SELECTED PROGRAM 


;SERVICE ROUTINE IF PARITY ERROR NOT DETECTED ON SCAN 





TEST wie O-124K MEMORY EXERCISER _ MACY11 27(732) 10-SEP-76 11:59 PAGE 66 
DZQNBG.P PARITY ERROR SERVICE ROUTINE 


4: I PEFLG BE TECTED ON IF age ERROR WAS 
#2 Re Re fea oe ar OF REO OF ERROR 


8 
SP, PENFL igey KIND = NO PAR ERROR DETECTED ON SCAN 
RS; SPRIN :G0 TO PRINT ROUTINE 


;ERROR! PARITY ERROR NOT DETECTED ON SCAN 


R 3$ 
; THE BELON & WORDS CONTAINS THE SAVED CONTENTS OF RO-RS WHEN THE 
PARITY ate: ey 


po tess PARERR: . (15><12>’PARITY ERROR’ <15>< 12> 
OSile 


NOFIND: . *NOT FOUND ON SCAN’<15>< 12> 


S 
4 
7 
6 
7 
6 
5 


;ROUTINE TO ENABLE PARITY ERROR ACTION ON MA/MF PARITY MEMORIES 
PARCSR=172100 ;ADDRESS OF FIRST PARITY REGISTER 
PARV EG=ii4 PARITY ERROR INTERRUPT VECTOR ADDRESS 


000040 . MAMF : #40, J8SWR sCHECK IF PARITY ERROR DETECTION IS TO 
ISPAR BRANCH 


D IF NOT TO BE ENABLED 
JHERRVEC ~(SP) ISAVE ERROR TRAP VECTOR 
WERRVEC#®, dE RVEC a TIME. 0 OUT TRAP TO RETURN (VIA RTI? 


PAR NE Y ERROR TRAP VECTOR 
#340 AaHPHEVECS2 PRIORITY LEVEL 7 ON TRAP 
WPARCSR, RO GET FIRST ADDRESS OF PARITY REGISTER 


CLR tpt)s sCLEAR AVAILABILITY INDICATOR 
PARAVA: .WORD 0 :CONTAINS AVAILABILITY INDICATOR 


;ENABLE ALL AVAILABLE PARITY REGISTER 
ig cr 35 aff F IME OUT INDICATOR 


000001 MOV #1, (RO)+ i SET ACTION ene E_IF AVAILABLE 
2s" ;BRANCH IF NO PARITY CSOT AGLE 
177762 Re, PARAVA :SET RVAILABLITY INDICATOR 
es: Re ; SHIFT INDICATOR 


1$ 
000004 MOV per), SHERRVEC i REST One ERROR TRAP VECTOR 
000207 DISPAR: RTS PC ;RETURN 


25 £ 


.SBTTL MEM MGMT ROUTINES 
-ROUTINE TO INITIALIZE MEMORY MANAGEMENT REGISTERS 
007044 o00240 COMMO: NOP 
007046 005767 171700 TST MMAVA 
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2730 007952 





ne oo: 4 172300 MOV usa .“400+UP+RW, JBKIPDRO :SET KIPORO=BH UP 177 BLOCKS 
23g Orbe 178302 HOY #200#256.-400+UP+RW, JeKIPOR] = ;SET KIPORI=RW UP 200 SL 7CKS 
f es i We 
734 Benoy 172344 MOV TBare 
2735 0071 172316 MOV i geile -4OO+UP+RW,JSKIPOR7 = ;SET KIPORT=PW UP 200 BLOCKS 
738 port CLR BKIPARO 
era? 007114 172342 MOV 8200, Sak TPARL | 
ec33 Wiriee 172356 MOV 47600 28K IPAR7 
733 S071 177672 MOV , 085RO ;ENASLE MEM MGMT 
2740 007136 NOP 
gol 007140 1S: RTS = PC 
i 
e743 MEMORY MANAGEMENT ABORT ROUTINE FOR WRITE UP 
e744 = O07142 __... AMABTO: RESET Re 
e745 O07 146 172342 50 #500 OaKIPARL ADVANCE TO NEXT 
e746 007154 MOV = guSR2, (SP) :RETURN TO INSTRUCTION THAT 
7 907160 . CLR = 8S’ DISABLE MEM GMT 
2748 097164 : 177572 MOV #1, ad8SRO ENABLE MEM 
go43 OOrive ooddde RTI ;CAUSED THE ASORT 
1 NEN MGMT ABORT SERVICE FOR WRITE DOUN 
752 007174 012702 040000 AMABT1: MOV RESET R2 
2753 007200 162727 000200 172342 cue «ae00, on PARI 
2754 007206 001406 BEQtiéeS 
2755 007210 O13716 177576 | MOV © gaSR2, ( 
2756 097214 012737 O00001 177572 MOV sl, Satna ENABLE MEM MGMT 
e757 000002 RTI 
2758 907224 2S: 
gree Doveed Oosoa? 177572 CLR = asSRO ;DISABLE MEM MGMT 
e760 007830 052766 Oodcte oD00c2 BIS ss aV, 2( SP) 
ecb 007236 000002 RTI 
2763 ROUTINE TQ SET UP MEMORY MANAGEMENT FOR PATTERN TESTS 
2764 007240 005702 STMM2: TST Re ;CHECK IF TESTING SANK # 0 
e765 OO07e42 001448 BEQ oS sEXIT IF BANK # 0 
e766 097244 005767 171502 1S MMAVA 
2767 007250 901005 BNE = s«AS ;BRANCH IF MEM MGMT AVAILABLE 
2768 O007eSe 006002 ROR =- Re. ADJUST ADDRESS 
2769 007254 006002 ROR Re 
ieee Sete mF 
ee Ee Mm OR ser 
2774 907264 OO4767 177554 1%: JSR. PC, LOMMO ;GO MAKE INITIAL SET UP 
2775 007270 000302 SWAB sR 
er7e 007272 006002 ROR Re 
2777 007274 010237 172344 MOV = Re, DEKIPARZ 
e778 007300 Oke? 00 ADD #20 Re 
e779 16237 172346 MOV Re, JAK IPARS 
2780 007310 012737 077406 172304 MOV -#200#256.-HO0+UP+RU,DaKIPOR2  — ;SET KIPOR2=RW UP 200 BLOCKS 
2781 007316 37 077406 172306 - MOY = 8200%256.-H00+UP+RWQMKIPORS § ;SET KIPDOR3=RW UP 200 SLOCKS 
e782 007 172310 CR = as KIPOR 
2783 907330 bie70e 040000 MOV 
2784 007334 O1e737 007352 000250 NOY —_-BMMABTS JaMMVEC 
e785 007342 C1e737 000001 177572 * MOV 81, aBSRO ENABLE MEM MGMT 
















791 airs 

cre Bat peace 
Fe SAR HS 
2797 






Hitt a 
q 
- 


Be iece aad 





Fe 
£0 
eS 
Be 













l 
007420 004767 
pies big700 

7436 01 
007432 005105 
2810 007434 005100 
2811 907436 005105 
2512 OO7440 012704 
eel Gurus g10022 
2814 O0744— 010522 
2815 007450 91002 
Belg OO7452 -010See 
S18 O07¥5¥ 010022 
2819 Oo745_ 10522 
2820 007460 010022 
TE line sans 
2823 CO7464 O10022 
2624 OO74EE 010See 
2825 007470 O100ce 
e826 CO747e 010522 
5658 pO7474 10022 
e823 007476 010522 
2830 907500 0100e2 
Be31 Oo7sue o10see 
S633 0760s Dolsee 
2825 007510 005303 
DO751e 001360 
14 O1e6i6 
e622 007516 Olebié 
2633 007520 000207 
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DIOMBG. P MEM MGMT ROUT 


. a 


— 
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PC 


;ROUTINE TO SERVICE 8 XOR 13 ABORTS 


5400. Sac TPAR2 


MMABT2: N 


G ier 172346 


000010 


177572 


. S8TT 
ROUTING a WRITE 1 xOR ° WOR 
:CALL: BANK 8,-(SP) 


MOV 
JSR 


#400 O,dakIPARS 
aes 
#1, Re, (5 


1 XOR 8 


BLKC KCNT" - 
PC, .1x8 


(5) ,R3 
thins 


RO, (R2)+ 
RS; (R2)+ 
RO; (Re)+ 
RS; (Re)+ 


RO, (R2)+ 
RS. (R2)+ 
RO; (R2)+ 
RS; (R2)+ 


ROUTI 


(SP) 


;SET RETURN ue echoes ae THAT ABORTED 


sENABLE MEM 


+ core g NOS 


:SET 
I 


PUSH 128. 


iat Sree ete 


PATTERN 
ARTING BANK & 


ON THE STACK 
WORD BLOCK COUNT ON THE STACK 


28. WORD BLOCKS TO WRITE 


NG BANK # 


T UP_MEM MGM 
ge, sip DATA REGISTERS 


; DECREMENT 
;DECREMENT 
;ADJUST STACK 
;RETURN TO 


;ROUTINE TO CHECK 1 XOR 8 PATTERN WRITTEN ABOVE 


128. WORD COUNTER 
sWRITE 128. 


WORDS 


128. WORD COUNTER 
BLOCK COUNT 


CALLER 













DZONBG.P 


2 





ni eiaauie a ee o£ 





Bee 





: 





eSReA Ai? Liiit i RRB RRRR Eas 1 








il 


TEST we O-124K MEMORY EXERCISER 
1 XOR § ROUTINES 


171372 


171354 


171326 


171320 


171070 


009004 
177340 
000002 
171032 


2s: 
3$: 


171050 4S: 
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=(Se 


-(SP) 
pC. ERROR 
RO 
(R2}+,R3 
RO 


~(SP) 
PC, ER*OR 


RS 


Ro 


COUNT 

2g 

4(SP), Re 

2 (SF) COUNT 
CcOuNt 





; PUSH eh ie # ON THE STACK 
PUSH 128. WORD BLOCK COUNT ON STACK 


Se eh at REGISTER 
STAR ete Ea 8 
a! Ce enen MEM MGHT. 
ie wi8,oF te 
T 15 OF » |e! =1 THEN PATTERN 


+ OE NPARE WiTH CHECK WORD 


PUSH a3 STATUS ON THE STAC 
M 


iERR RROR! DATA cR3) NOT = TEST DATA 


“}(RO), ADDRESS=(R2)~2 


;GET TEST DATA 
andand WITH CHECK WORD 


BOL ON THE STACK 
TERROR! M DATA (R3) NOT = TEST DATA 
3(RO), ADDRESS=(R2)-2 


;GET TEST DATA 
;COMPARE WITH CHECK WORD 


; Pat FAK STATUS ON THE STACK 
3£ M DAT ne} NOT = TEST DATA 
:(RO), ADDRESS=(R2)-2 


;GET TEST Dar 

: COMPARE iit CHECK WORD 

yas ae FAKE STATUS ON THE STACK 

sERR : MEM DATA (R3) NOT = TEST DATA 
TROD "ADDRESS=(Re}~2 

SDECRENENT 128. WORD COUNTER 


;COMPLEMENT CHECK WORD 
;DECREMENT BLOCK COUNT 


;GET BANK 8 
;GET # OF 128. WORD BLOCKS TO COMPLEMENT 









MORY EXERCISER MACYI1 27(732) 10-SEP-76 11:59 PAGE 7 
1 XOR 8 ROUTINES : en 


000040 50s: . RS 
3$: ;COMPLEMENT PATTERN 


171016 
170776 


entre: 


l 
(SP)+, (SP) 
(SP)+, (SP) 


-SBTTL__3 XOR 9 RO 
;ROUTINE TO WRITE 3XOR9 WO SE NOISE rest PATTERN 
;CALL: MOV - ;PUSH zon in TING BANK ® ON STACK 
MOV KC ; WORD BLOCK COUNT ON STACK 
SR ;CALL ROUTINE 


;GET STARTING BANK # 


URNA 
WONIMUIS LITO 


aR 
au 


8 
R 


(-1) IS THE DATA WRITTEN 
1 MEMORY PATTERN IS 


: 


;WRITE PARITY 3X9 PATTERN 
EACH LOOP WRITES 256. WORDS 


Be 


BBE 
ocr 


O000 28000 2000 OO 


e3e4 
2925 
2326 
2327 
2328 
e329 
Base 
2933 
2936 
2937 
2938 
2339 
2340 
es41 
ese 
& 
e348 
e349 
e950 


200 O2C000 O000 2000 O000 00 oO 
pent ert ra end eee ore a nd nd ee ) dd ee dt Se ee 


yon Base Seon BOON B 


Ree 
a 


i 
2 


—_—- 
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C 
xX ROUTINES 
CUM R3 
173300 T PARPAT ;BR HAE PAR y m sasinatil PATTERN IS 
Q 3$ NOT TO BE WRITT 


o00014.. PC, .XOR39 360 GET CONSTANTS 
000002 : C 2c SP) :DECREMENT 256. WORD BLOCK COUNT 


1$ 
(SP)+, (SP) ;ADJUST STACK 
cP )%, (SP) 


BORIS TO SET CONSTANTS FOR WRITING/CHECKING 3 XOR PATTERN WITH 


*XOR39: BIT 10 ; CHECK BIT : 

Q 3150 BRANCH IF BIT 3 = 0 
.3IS1: BIT :CHECK BIT 9 

Q SNOT : BRANCH i BIT 9 =0 


': 3180: . ; CHECK BIT 9 
.3NOT9: REO Hi CHECK aR Te NORMAL OR. COMPLEMENT DATA 
BP LOCOMP *GO LOAD COMPLEMENT CONSTANTS 
LONORM G0 _L NORMAL CONSTANTS 
.31S9: ;CHECK IF NORMAL OR COMPLEMENT DATA 
LONORM : CONSTANTS 
tJ 


;GO0_ LOAD NORMAL 
LDCOMP: ;SET COMPLEMENT CONSTANTS 
;RET 


a 


R ; RETURN 
LONORM: ;LOAD NORMAL CONSTANTS 


: 


POTHENSEGSERRENG SS 
3 


ONO OOKOOOOOO0ON000000 
$= b= f-< & +8 = b-2 B= b> b= H& = § -= PB -2 PH 4p = H+ GH H-e 
ONVOOVIVOOOOKOO0RI00000 
PO ob -+ © 0 B-* & = b= FB 6 b+ & Be Hs po 


ROUTINE T TO CHECK 3 XOR 9 WORST CASE NOISE PATTERN 

“CALL: MOV ) sPUSH STARTING BANK : ONTO STACK 
TKCNt, Op) “AND 256. WORD BLOACK COUNT 
C,. 3x9 *CALL ROUTINE 


a 


NOP 
JSR PC, CKSWR ;G0 CHECK SWITCH REGISTER 


“CHECK WORST CASE PATTERN 
{s: MOV 2(SP) RY sGET S&. BLOCK WORD COUNT 
MO : GET FIRST BANK # 
MENT 
TF ICOUNT IS NEG AM CHECKING COMP- 
*LEMENTED PATTERN 
=O COMPLEMENT CHECK WORD 
*SET 256. WORD COUNTER 


;BRANCH IF PARITY MEMORY PATTERN IS 
NOT TO BE CHECKED 


;G0 GET CONSTANT 
(R2)+,R3 ;GET TEST DATA 


ee 


= 


288 
g 


zs 
as 
Seep 
5366 
S570 
Sar3 
504 
sare 
ale 
ee 
S 
S597 
eae3 
2991 
es 
Soe 
£56 
3001 
3003 
shee 
3007 
3009 


oO 
— 
rT 
ial) 
oOo 
Ww 
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7 
oO 


. 010252 020003 CMP -  sCOMPARE WITH CHECK WORD 


(SP) sPUSHFPKE STATUS ON THE STACK 
170710 OR! (MEM DATA (R3) NOT = TEST DATA 
| ;(RO), ADDRESS=(R2)-2 


;GET TEST DATA 
*COMPARE WITH CHECK WORD 


;PUSH FAKE STATUS ON THE STACK 
ERROR! MEM DATA (R3) NOT = TEST DATA 
;(RO), ADDRESS=(R2)-2 


;GET TEST DATA 
;COMPARE WITH CHECK WORD 


;PUSH FAKE STATUS ON THE STACK 
ERROR! MEM DATA (R3) NOT = TEST DATA 
(RO), ADDRESS=(Re)-2 


;GET T TA 
: COMP VF TH CHECK WORD 


;PUSH FAKE STATS ON THE S 
; ERROR! MEM DAT 3) NOT" = AEST DATA 
;(RO), ROORESS= (Re) “3 


NO UE ITU 
o00 


b— b= b+ & - » ~  -- p 


RSE 
SSE=5 
Ene 


ee 


ie 
Sees 


REE RO BRN 


S8s 
& 


;COMPLEMENT CHECK WORD 
;DECREMENT 256. WORD COUNTER 


;COMPLEMENT CHECK WORD 
;DECREMENT BLOCK COUNTER 


g Sage 
q Beegh 


177570 #40000,98SWR §;LOOP ON TEST? 
NE g *BRANCH IF ak 00P ON TEST DES RED 
170374 40S: (SP), COUNT GET & OF WORD Blocks 0 CHECK 
MOV 4(5P) Re ier START! BANK 
PC, STHM2 GO SET UP NCHT IF REQUIRD 


; CHECK ety ata BIT COMPLEMENT ‘parvene 
;CHECK IF COMPLEMENT PATERN 
$ COMPLEMENT cn CHECK WORD 


ay Sac aaa 


WIE TF PARITY MEMORY PATTERN IS 
{NOT NOT 10 BE CHECKED 


;GET DATA 
CHECK DATA 


£28 
Pes 
3 = 
Ne 


01 
01 
Ol 
O01 
O01 
O01 
01 
01 
01 
O01 
01 


0320 
O322 
0324 
0330 
0332 
0334 
0336 
0340 
O34e 
0344 
O3e4 
0362 . 
0366 
0372 
0374 
0400 
0402 
ty 
0414 
0420 
O4ee 
0426 
0430 
0432 
0434 
0436 


: 


3037 
a 
3040 
3041 
3042 
3043 
3044 
3045 
S047 
2048 

3 
3051 
3052 
3053 
3054 
3055 
3056 
= 
3059 
= 
3063 
3065 


DOOOOOOO0000000 


Ba fs gs bb b= bs Fb Bb 


-(SP) 
PC, ERROR 








T 


a 
oO 


DZQNBG.P11 3 XOR 9 ROUTINES 
fe atte ete 
Sa fies be 
ay S 001403 
em e 170812 
a 1 177776 
sore lose O01 
Se ties Bees 
78 010476 
test 001343 
3081 010804 170246 
3082 010510 001335 
3084 Bites BibGDS 000004 
ose Oidees Sree booocs 
3087 010526 032737 040000 
pees 
1 7? 170202 
O1ne4 102220 
3091 heen ee o00040 
303s Giese O1e809 coooi0 
3094 910556 110422 
3095 010560 110422 
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7$: 
10S: 





lola. | we) 
ROSGeR 


cay ae 


“a2 


ao 
a 
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4(SP),Re 


craps 


#40000, J#SwR 
40 


;COMPLEMENT CHECK WORD 
; NT TEST DATA 


: T 

s CHECK 

;PUSH FAKE STATUS ON THE STOCK 
;COMPLEMENT CHECK WORD 
sealers ty 

;DECREMENT 4% WORD COUNTER 


SBECRENENT 256. HORD COUNTER 
SBECRERENT BLOCK COUNTER 


;GET BANK # 


;GET BLOCK COUNT 
;LOOP ON TEST 
sBRANCH IF LOOP ON TEST 


arene PATTERN 
ig 


3h 


FIFTH DATA WORD 
WAP WORDS 1-4 
ITH 5-8 








TIL DONE 


STACK 


COUNT 
IRST BANK # 
;PUSH # OF 4K BANKS TO CHECK ON THE STACK 


;PUSH FIRST BANK &® ON THE STACK 
;CALL ROUTINE 


;EACH LOOP WRITES 4K WORDS 

;EACH SMALL LOOP WRITES 128 WORDS 
;WRITE INTO MEMORY ADDRESSES 
;DECREMENT 128. WORD COUNT 
;DECREMENT 4K BANK COUNT 


;GO SET MEM MGMT 
;DECREMENT WORD COUNT 


‘ADJUST 


;ROUTINE TO CHECK 8 XOR 13 WORST CASE NOISE TEST PATTERN 


;GET 
GET 


11:59 PAGE 74 
WORST CASE NOISE TEST PATTERN 


OUTINES 


D0 
OC 
al 


76 


+e e+e et +++ +++ + 


SEP- 
8 XOR 13 


10- 
XOR 13 


MACYL1 27(732) 
;ROUTINE TO WRIT 


Y EXERCISER 
9 ROUTINES 


MOR 


ME’ 
OR 


eee 


BSS Seta, BEvesguaeals ae 
PUR mne er cree iee Bets See BSaSBSSSSSSSSSS 


dd hd hh Hh wh Ot od ge nd dd ed ed On FS de ed eg gd et ot 
QOOOWOW000000000000 200000 QOOOO00000000000000 


a3 rete iE fatto tata t tee EA ea tN Attire tote tel tet aa oe ee ae oT 


24K 
3 X 


Soe eae een fees pee foam Seas enon fees Seven Feces Joan Sooen ams pees Joan foes Suan Juan aes fas fam fous jams poms foes pam fete pan fos poss. hams pan fas pas paw jes fas os fos pan fos pon pan pos pon pon po pen pon pa 
CDI IOI OI IO IOI IOI OD IOI IOI OIC IOI OI ODO IC IOI DOD ODO IO DOI IPO IOI ODO DILDO IOICIOICIOD COIOD 
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TEST ees 0-124K enone EXERCISER MACY11 27(732) 10-SEP-76 11:59 PAGE 75 
D Pll 8 XOR 13 ROUTINES Aes, 


1 lane ed 


004 000716 oo. Ae C0 CHECK SUITCH REGISTER 
Ot T DATA WORD 
767 17 : THMe GO SET NEN F REGUIRED 
1666 hopsos Bt ), COUNT ®, # OF 4K ae 16 wer 
#32. JRY SET 4K WORD COUNTE 


;COMPLEMENT TEST 
4.,R5 ;SET 1e8 WORD Sree 


(R2)+,R3 sGET TEST DATA 
RO,R3 


OR COMPARE WITH CHECK WORD 
-(SP) ;PUSH FAKE STATUS ON THE STACK 
170172 ISR PC, ERROR s ERROR! MEM DATA (R3) NOT = TEST DATA 
, ADDRESS=(R2)-2 


(R2)+,R3 , 67 TEST DATA 
RO,R3 ;COMPARE WITH CHECK WORD 


x 
yo 3B, ;PUSH FAKE STATUS ON THE STACK 
170156 : * ’ PC, ERROR sERR OR! MEM DATA (R3) NOT = TEST DATA 
3(RO), ADDRESS=(R2)-e 
SDECRENENT 128 WORD COUNTER 


;DECREMENT 4096. WORD COUNTER 


3s ao a 


bs bo hme Bas po hae peat ee P= b—- b-p-- bo pe 


Oo00000 200 200000 


SRen 


a oe oe 
oOo 

ese 

tJ 


OoON0000 
be & ob De 


oO 
ie 
io 


;ALL 4K BANKS CHECKED? 


HSB) Re ;GET FIRST BANK ADDRESS 
C. STMMe :GO SET UP MEM MGMT IF REQUIRED 
ioe RY GET # OF 4K BANK 
SHIFT ITERATION PATTERN 


;SET 4096. WORD COUNTER 
;COMPLEMENT TEST PATTERN 


SINSrRoRase SERRE 


2 
3 
; 
3 
; 
; 
: 
; 
3 
; 
; 
: 


rom aetna ere te rapist 


;COMPLEMENT TEST WORD 


2R8 


7 
Sane 


OOOO OOOOOOOOOOO0O0O000O 2000000 
eS ee ee ee ee a oe 
bas bs bs Be fo bt bs Bb HF pm fa ae 0 2 bs hn bs be 


Ce ee ee So oe en ood 
Ce et ee aoe 
OocrcVo 


; RETURN 
~SBTTL ROTATING 1°S & O°S ROUTINES 
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;ROUTINE TO CHECK ROTATING ’0’ BIT THROUGH FILD OF 1’S 
:CALL: MOV BANK#. -(SP) ;SET STARTING BANK # 
MOV BKC Cap) SET 7 ORO BLOCK COUNT 
¢,.ROTO CALL ROUITNE 


ACant ee 1 Fe, ORO HOR BLOCK COUNT 


aR ist Ere MGT (IF AVAIL) 
#-15RO 190 SET Ue ret . 


#256. ,RS ;SET 256. WORD COUNT 
CLEAR CARRY BIT IN PSW 

PC, ROTATE 

sete), R3 ;GET RESUL 


; BRANCH iF *C’ BIT WAS SET 
CHECK RESULT 


;ERROR! COULD NOT ROTATE °O’ BIT 
; THROUGH a IN Re 


2 


FU FO Fora furore foronore 
+= =P - & + b= b= 6 & pp 
WOON UIC UIT 


Ba 


fororore 
2 
QOOOOOOOOO000000 20000 


ONSRTREKEE SUSES 


- WORD BLOCK COUNT 
: POP CONSTANTS OFF THE STACK 
;RETURN TO CALLER 
roe TO CHECK oye *1’ BIT THROUGH A FIELD OF O’S 
CALL: MOV BANK®, -(SP) ;SET START 


RoR 


mo 


;SET # OF 256. WORD BLOCKS TO CHECK 
;CALL ROUTINE 


3GO_ CHECK SWITCHES 

;GET # OF 256. Mig BLOKS TO CHECK 
:GET STARTING BANK 

;G0_SET UP MEM NGHT. (IF AVATL) 

;SET CHECK WORD 


fturororu 
& 2823s 


rr rw 


#256. ,RS ;SET 2S6. WORD COUNTE 
PC ,ROTAT oy gfare 1" BIT 
ee ere 


-2lR2),R 
3$ : BRANCH sue ’C’ IS CLEAR 
*CHECK RESULT 


4 ast COULD NOT ROTATE °1° BIT 

; THROUGH ADDRESS IN Re 
sDECREMENT 256. WORD COUNT 
;DECREMENT 256. WORD BLOCK COUNT 
;ADJUST RETURN ADDRESS 


;RETURN TO CALLER 


OOOO0000 WOOO0000O 20000 
< 
tT 


BSSNSee REROEE 
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3264 sROUTINE TO ROTATE °C’ BIT THROUGH A MEMORY LOCATION. . 
oe ais ate ROTATE: ROL 3 Esl } 
? HE Igeit | ROL (Ra) it ee 001 
358 Bttsi8 petits ROL (BS) tt RS} =1977e0 of Mat 
sor) iiaie {petite Rote RB) TS ooe3> OR OAO1O0 
$554 pit gie petits ROL (RS) tt RS) 2199999 OR Bp pa00 
3273 Oll322 106122 ROLB = (Re) + :(R2)=177577 OR OOO200 
3274 011304 106118 ROLB (Re) (Re)=177377 OR OOO4OO 
2275 011326 10611 ROLB = TRe) :(Re)=176777 OR 001000 
32 11330 106112 ROL (Re) j (Re)=175277 OR 92000 
$600 11332 1 ie ROL (Re) ?(R2)=173777 OR 004000 
11334 10611 ROL (Re) >(Re)=167777 OR 010000 
3279 011336 106112 ROLB = (Re) :(R2)=157777 OR 020000 
3280 011340 106112 ROLB = (Re) ;(R2)=137777 OR O40000 
3281 011342 106112 ROL8 = (Re) :(R2)=077777 OR igg99 
11344 106122 ROLB = (Re) + :(R2)=177777 OR OOOO 
32 11346 207 RTS PC * RETURN 
soe ;ROUTINE TO WRITE USER SLECTED PATTERN INTO MEMORY 
3286 *CALL: MOV BANK#. -(SP) sPUSH STARTING BANK # ONTO STACK 
8 : MOV BLKCNT, -(SP) ‘AND 128. WORD BLOCK COUNT 
3288 : JSR PC,..USER :CALL ROUTINE 
3290 011350 016604 oDD002 .USER: MOV 2(SP), RY ;GET BLOCK COUNT 
3291 0611354 016602 900004 MOV 4(5P)'’Re GET STARTING BANK # 
3292 011360 004767 175654 JSR ThM2 *GO SET UP MEM MGMT 
3293 011364 016700 174012 MOV b >GET USER CONSTANT 
3294 011370 012703 100 1$ MOV *SET 256. WORD COUNTER 
3095 011374 010022 2 MOV RO, (R2)+ ‘WRITE 256. WORDS 
32% 011376 010022 MOV RO; (Re)+ 
3297 011400 oO10022 MOV RO; (Re)+ 
3298 011402 010020 MOV RO, (R2)+ 
3299 011404 005303 DEC sDECREMENT 256. WORD COUNTER 
3300 011406 001372 BNE 2s *LOOP UNTIL 256. WORDS HAVE BEEN WRITTEN 
2301 O11410 005304 DEC RY *DECREMENT BLOCK COUNT 
3302 O11412 001366 BNE 1$ 
3303 011414 012616 MOV (SP)+, (SP) ;ADJUST STACK 
3304 O11416 Olebl6 MOV (SP)+’ (SP) 
$306 011420 000207 RTS PC 
07 .SBTTL USER PATTERN ROUTINE 
a Tage PEER Pa? FRE rarrie pa s,axro sack 
33 : V Bent -(SP) i PNB oan” HORS Br ycK COUNT 
311 : JSR PC, ..USER sCALL ROUTINE 
13 o1142 4767 22 ..USER: JSR CKSUR GO CHECK SWITCH REGISTER 
aati BH Se ites 00 SO MOV PEONG RO GET USER ROS TANT 
3315 011432 O16604 on0002 1S: MOY 2(SP),R4 :GET # OF 256. WORD BLOCKS 
3316 011436 O16602 000004 MOV 4(SP)’Re GET STARTING BANK # 
12 011442 004767 175572 JSR PC, STMM2 GO SET UP MEM MGMT IF REQUIRED 
3319 011446 012705 000100 2s: MOV #64. ,RS ;SET WORD COUNT 


EE = 


TEST OZQMB-G O-124K MEMORY EXERCISER 


DZQMBG.P11 USER PATTERN ROUTINE 
3320 011452 
3321 Q114S2 012203 
itie? 00 
14 4 
11460 O46 
33eS O11462 004767 167506 
3326 
3327 
3328 Teed sie 
3350 Ollure Ob1403 
2331 011474 005046 
3336 011476 004767 167472 
3335 011502 012203 
011504 00 
3? 011506 00140 
3338 011510 OOSO4% 
3339 011512 7 167456 
3340 
3341 
3342 011516 012203 
3343 011520 020003 
3344 011See 001403 
3345 0115e4 OOSO46 
sale 011526 004767 167442 
334 
3348 
3349 011532 005305 
3350 011534 001346 
3351 011536 
33$2 011540 001342 
3354 11542 032737 O40000 177570 
. $355 011550 001330 
3356 O1155e 006367 167166 
2357 O11556 001325 
3358 QO11560 Olebl6 
3359 011562 012616 
3360 011564 000207 
3361 
3362 
3363 
3364 
3365 
3366 
rdf O11S66 
68 O11566 004767 166512 
3369 011572 004767 O0e17e 
3370 011576 010267 O0004e 
- 3371 011602 010367 0000 
3372 011606 004767 166516 
3373 Oll6le 011667 000024 
3374 011616 016777 000024 O00016 
3375 011624 016767 000014 000006 


MACY11 27(732) 
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;GET TEST DATA 
COMPARE WITH CHECK WORD 


;PUSH FAKE STATUS ON THE STACK 
sERROR! MEM DATA (R3) NOT = TEST DATA 
:(RO), ADDRESS=(Re)-2 


;GET TEST DATA 
COMPARE WITH CHECK WORD 


sPUSH FAKE STATUS ON THE STACK 
ZERROR! MEM DATA 
:(RO), ADDRESS=(R2)-2 


;GET TEST DATA 
;COMPARE WITH CHECK WORD 


;PUSH FAKE STATUS ON THE STACK 
ERROR! MEM DATA (R3) NOT = TEST DATA 
;(RO), ADDRESS=(Re)-2 


;GET TEST DATA 
;COMPARE WITH CHECK WORD 


;PUSH FAKE STATUS ON THE STACK 
ERROR! MEM DATA (R3) NOT = TEST DATA 
(RO), ADDRESS=(R2)-2 


; DECREMENT WORD COUNT 
;DECREMENT BLOCK COUNT 


;CHECK LOOP SWITCH 
LOOP CHECKING THIS PATTERN 
SHIFT PATTERN INDICATOR 


;ADJUST STACK 
;RETURN TO CALLER 


GET TTY INPUT ROUTINE 


INPUT FROM TTY,AND CONVERT TO OCTAL. 
TS _IN’ADDRESS FOLLOWINTG THE CALL 


;GO SAVE REGISTERS ON THE STACK 


;RESTORE REGISTERS FROM STACK 


33: 
MOV (R2)+,R3 
ce RO, R3 
EQ +10 
CLR -(SP) 
ISR PC, ERROR 
MOV (R2)+,R3 
CMP RO, R3 
BEQ +10 
CLR -(SP) 
ISR PC, ERROR 
MOV (R2)+,R3 
CMP RO, R3 
BEQ +10 
CLR -(SP) 
JSR PC, ERROR 
MOV (R2)+,R3 
CMP RO,R3° 
BEQ +10 
CLR (SP) 
ISR PC ERROR 
DEC RS 
BNE 3$ 
DEC RY 
BNE 2$ 
BIT #40000, &SWR 
BNE 1$ 
ASL ICOUNT 
BNE 1$ 
MOV (SP)+, (SP) 
MOV (SP)+’ (SP) 
RTS Po 
.SBTTL 
OUTINE TO GET ASCII 
ROUTINE LEAVES THE FIRST 16 BI 
“AND THE LAST 2 BITS IN .1617 BELOW. 
“CALL: JSR PC,RECD 
RECD 
JSR PC, SSAVR 
ISR P » Nun 
MOV Re, TEMP2 
MOY R3, TEMP 
JSR PC’ SRESTR 
MOV (SP), TEMPL 
MOV TEMP3, JTEMPL 
MOV TEMP2, . 1617 


(R3) NOT = TEST DATA 


TEST DZQMB-G O-124K MEMORY EXERCISER MACYI1 27(732) 10-SEP-76 11:59 PAGE 79 
DZOMBG.P11 it INPUT ROUTINE 


. 3376 062716 o0000e ALD #2, (SP) 
3377 011636 000207 RTS PC 
UU 


a uch 6: tr Stee te he ag" is oe al REGISTER; 


18707 T BFtr LOR 0 Pats top SPs L RAY N cars 
17757 sa BI #8178, deSW ria i it) 


PC REL24K iBR REL GATE “PROGR BACK TO 4K AND STOP , 
177570 : #B1T9, daSWR ;SWITCH 9 SET 


167040 I ERCNT,LDDISP § ;LOAD ERROR COUNT 
167030 1S: ICNT, LDDISP ;LOAD PASS COUN 
: LoprsP aaDISPLAY} LOAD THE DiSPLAY REGISTER 
404 0177, ICOUNT ;LOAD ITERATION COUNT WORD 
000, a&SWR CHECK 


igouet ;ICOUNT =040000 IF SW1l =1 


SERFS a ga 
mo Neer 


OOOO OOO0OO000000 
o 


ae ee pe bh te pte 
Bs Pf bs fe ep ps ee pe bs pe pe he 


; MESSAGES 
RESLOR: .ASCIZ <15><12>’TO RESTORE LOADERS START AT 162°<15><12> 


atlatiotertertand 
SERIES «EGO 


PARITY: .ASCIZ <15><12> "ENABLE PARITY? 1/0=YES/NO ’ 


uray 
ity 


STBANK: .ASCIZ <15><12>’STARTING BANK #(8)? ” 


nee 


NOU £ WIT 
is 
& 


BANKS: .ASCIZ <15><12>’# OF 4K BANKS TO TEST(8)? ° 


Soee 


RRS SIGS RS 
PECTED ENR LSS 


rurorurnr 


TOMO 0 tb hb bh he ee 


-ASCIZ <15><12>’PATTERN #? ” 


-ASCIZ <«15><12>°?’ 
~ASCIZ <15><12>*TYPE CONSTANT’ 


: .ASCIZ <15><12>"INPUT # OF 256. WORD BLOCKS TO TEST INSTEAD OF’ 


01 
O01 
O01 
01 
O01 
O01 
O01 
O01 
01 
O01 
01 
O01 
01 
O01 
O01 
01 
O01 
01 
01 
O01 
O01 
01 
O01 
Ol 
01 
01 
O01 
O01 
01 


ruroruruorururururury 


oo 
~~ 
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GET TTY INPUT ROU 


029106 


fait 
hiss eiececeoTeNeE 8. 
Ao 


rrtoyd 
LV of os Ts 


PRGYM: .ASCIZ <15><l2@>*TYPE ADDRESS’ 


furs 
oc 
ea 


BRAT 
par 


RELOCM: .ASCIZ <15><12>*°TO RESTORE PROGRAM START AT ° 


af 


oOo 
Boe be Bae 


ASTERISK: .ASCIZ '#* 
ENDMSG: .ASCIZ *OZQMBS DONE!” 


- EVEN 


*ROUTINE TO RELOCATE PROGRAM BACK TO 0 
REL24K: wy PC.RO ;FORM SASE ADDRESS WHERE CODE 


‘DBT FROM AODRESS INTO SUBROUTINE CAL! 
RELOCATE CODE 73 apieoieer 


Z 


© - <b b-< §-- & -< & =< 0-2» = 6 6 ~~ Hp 
-“ 
oe 


furururururururufru 


BESREN TB 


sey 


1$: 


aSTKPTR, SP '  * 3SET STACK 
#100000, LODISP i Eat RELOCATION INDICATOR 
: 


a8 
aLDOISR, JeDISPLAY SPLAY 
SRELO ;CLEAR RELOCATION PASTOR 
I SABLE NEN GMT 


tu 
meBol se 


Yat at at 


28176 ;PUT_A HALT 176 
d#lbe RESTORE LOADERS $8 HALT AT 178 


.SBTTL BRANCH GOBBLE MOS MEMORY TEST 
###22PROGRAM DESCRIPTIONS##E# 
A PSEUDO-MODIFIED VERSION OF THE BRANCH GOBBLE 


XERCISER. Beebo MOTT TED BECAUSE THE 
ROM THE Ets INSTRUCTION 
TS_ INCLUDED 


0 
Q 
: 
-Q 
5 
0 
sy] 
5 
0 
0 


0-0 26 = > 00 b= &— & -< 6-2 0-6 


7 
Furr ees 


ORIGINAL FORM, BUT MEMORY MANAGEMENT 
HAVE BEEN ORDOED” TO GIVE IT OPERATING 
A O-128K MEMORY ENVIRONMENT. 


####0PERATING PROCEDURE SRHHH 


‘WHEN RUAN THIS FOLGMINE. STEPS Ae ain IS XXXXXX. 
nN RUNNING mi! FOLLOW TEPS ARE T 

1.) AM ID i ts 
are H GOBBLE.NO "Est 

is) THE PROGRAM DETERMINES I THERE IS MOS PARITY. IF YES IT IS ENABLED 








3488 


4 
o 


Gentine rerere ereaeserints 
SNS ooo neo ee 


abacus areata aed a 
(De IOUT EU CD 


tat 


Sa 
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DOOMBG.P1l BRANCH GOBSLE MO 


PO Ce SS SESE SE SESE OE CE SESE EE EE GE SE OE SESE OE 68 68 28 28 OH et ee oe oe 


fj 


~ 


4.) 
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MEMORY TES 


AND THE USER IS TOLD. 
THE USER IS ASKED: 
USE MEMORY ontat OR N) 


IF THE USER TYPES Y, THE peony 
se ir Le NERS Ry TO RUN’ THE That ie nor 6 reas 


TN EITHER ce THE ACTUAL TEST 
PERF p UNMODIFIED BRIGINAL OFERSION 


THAT WHEN THE TEST OF MEMORY 
N_UNIBUS SES nee THAN 


v. 
IS TO BE 

RANGE OF UNISUS BOORS SSES 

It I RECOMMENDED THAT MEMORY MANAGEMENT 


HE “WILL THEN ASK THE USER 
FOR THE HIGH ADDRESS LIMIT FOR THE TEST: 
WHAT IS THE HIGH LIMIT: 


AND THEN FOR THE LOW LIMIT: 
WHAT IS THE LOW LIMIT: . 

BOTH OF THE ADDRESSES SHOULD BE SPECIFIED IN 
I FORM XXXXO0, THAT IS THE 

ESSES BE THE Se CINNING. OF 100 SYTE 

BLOCKS OF MEMORY. IF THEY ARE NOT THEN THEY 


H 
LL BE INTERPRETED AS FULL 18-BIT 


ADDRESSES MEET ie Span OF THE TEST 
1. CIFI 
OMPASS THE ACTUAL 
ME 4 JON OCCUPIED BY THIS 
P THIS PROGRAM OCATABLE 
AT LORDING TIME, SC THAT NO LIMITATIONS 
THe A Pret yrcitt SHOULD BE GREATER 


HAN THE LOW LIMIT. 
T ‘MUST BE SPECIFIED BY 


3._ THE 
ger I 
“ ite “U8ER HAS DISABLED MEMORY - 
Welse LESS 1 SHOULD BE 
IN LOW PERRY. SS_THAN 177777. 
IF ANY OF THESE CONDITIONS Buk  Y 
THE U yogr WILL BE ASKED TO INPUT ANOTHER 
FRAT IF ANY OF THE ADDRESSES THE TEST 
S_A_NON-EXISTANT MEMORY LOCATION 


OUT R WILL OCCUR FROM WHICH 
RECOVERY CAN ef EXCEPT TO RESTART 


NG 
WHEN THE ABOVE INFORMATION HAS BEEN 
SUCCESSFULLY GATHERED FROM THE USER, THE 














3568 

35693 

3$70 

3371 

3872 

3873 

3574 

3875 012436 000000 

3876 

sore 

3578 012440 005067 

35739 012444 oars 

3589 012450 ? 
. 2881 pies i 

Speke 

3584 Cle466 

3585 Ole465 

3286 Ole47e O15141 

3588 012474 105737 

3589 O1leS500 100375 

3590 OleS02 113746 

ou tes Get 

3295 bisele 00S7 

3594 QleS2e0 Oee766 

se OleSe& 001513 

sPa0 pisese Cathe 

98 O1eS36 0014 
3599 OleS4O Cle74e 





165454 
166302 
166304 


167 366 
1SE6 
166266 
177560 
177562 
177600 
001520 
000131 


000116 
000077 
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MACY11 27(732) 10-SEP-76 11:59 PAGE 82 


uw 
© 
_— 


o 


© Gee OF OF OF OF OF C8 C8 C8 BH os EOF OE OO Ot BO ee Oe ee ee 


+ PRABLED AND tf NOT DOE 
SACTUAL TEST. IF MEMORY MANAGEMENT 
; DESIRED HE ROUTINE YMMBGO IS RIVER CONTROL. 


LopFie: 


BRANCH: 


158: 
1$: 


es: 





OP: 

Peps TANTS: 

3 Tas “AgUTiNe 1 Ha CARE OF THE JOENT IFICATION, 
MEMORY MANAGEMENT SHOULD BE 











Fear WILL FUL GuRING THe Teor The ENCOUNTERS 


PROCESSOR WILL GF HALTED AT THE “LOCATION” 
ef ipa FAULT. 
rest dS COMPLETE WITHOUT AN 


WIL LL BE REPE 
Pie il ya: 
SWITCH AND S START THE TEST AGAIN AT 26 





Rete er oe 






.WORD O 
CLR RELFL INITIALIZE THE RELOCATION -INDICATOR. 
€LR MMAVA SINITIALIZE THE MEM. MANAGEMENT FLAG. 
JSR RS, SPRINT :G0 TO PRINT ROUTINE 
-WORD  IDMESS 
ISR PC, $LOR 
JSR PC’ MOSPAR 
ISR RS, SPRINT :60 To. PRINT ROUTINE 
.WORD © MMMESS ;MEM ORY MANAGEMENT SHOULD 
STB guTks WAIT FOR A CHARACTER. 
MOVB  @&TKB,-(SP) GET THE CHARACTER. 
BIC n177e00, (SP) 
JSR pet ECHO THE CHARACTER. 
TST (SPs *RESET THE STACK. 
CMP 8’Y * 2c SP) LIF ams IS Y. THEN GO 
BEQ YHNBGO 310 ¥ so to ENABLE 
Y RY RaNAGERENT 
CMP .  &'N,-2(SP) 1S IT 
BEG 3$ 











MOV 8’? -(SP) ;IF IT WAS NIETHER 
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001466 5 PC, TYPILT RN 
ei fides Bares nt ga 
012554 OO4767 OO10ES 33: J PC LIMITS a0 get ie a ae 
F 


They HILL 8 
NUMER INL 


epee 


001:72 SPOT: er a »HILIM 


aaa 
NOU COUR O 
ee aee 


oro 


b= 
mmo 


REPET1: 


001104 


b= 6+ > = b= © ~> bb & = = bb = > Fe = he HH HS 


: 
7 
, 
1 
| 
: 


Phnosssene 


;SET_THE PARAMETERS 
:IN THE ACTUAL TEST 
;ROUTINE. 

:D0 THE SAME FOR THE 
;LOW ADDRESS LIMIT. 


= 4 
e 
ne 


;SET UP THE VECTORS 

:FOR AN INTERUPT 

>FROM eo Te 
8-6 RY sWHE CH WILL ust T 
Mode ie ea Ie doe 
a in 
REPET3: PC LOseG2 

IMP REP 


i 
3621 
cS 
= 
cS 
= 
ee 
es 
= 
3636 
es 
= 
3 


'THIS ROUTINE IS CALLED TO SHIFT RO TO THE LEFT SIX BITS. 
ROT: MOV 8-6, R1 


GO SETS UP FOR USING MEMORY MANAGEMENT TO 
00 HE MOS TET. 
L Y MANAGEMENT REGISTERS WHICH ARE 
10 REMAIN STATIC FOR THE TESTS DURATION ARE SET. 
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BRANCH GOBSL TEST 


E MOS MEMORY 
i Thee TINTeRey “Ae veg TORS N 5 AE hee 4 wii 


S NOSE 
Recistes WHICH Weer 
BE CHANGED BY crrent AC DURING THE 


177777 165766 : 1 MMAVA 
177572 CL asSRO sSET ALL THE STATIC 
172340 #KIPARO, RO : REGISTERS. 
172300 MOV SKTPORO, RL 

#-10,R4 

R3, (RO)+ 

#2 

#KPOR, (R1)+ 

RY 


Gb 2 6 b> bb B= bo Pe pe 


= 


88 Limtts 3GET THE LIMITS FOR THE PENDING 
T. THEY ARE 


5 IFS FT IN BLOCK NUMBER 
: FORM iN HILIM LOLIM. 


. PC,LOSEGY ;SEE IF PERMANENT RELOCATION IS 
APPROPRIATE FOR THIS TEST SPAN 
172356 #7600, 08KIPAR? MAP THE UNIBUS DEVICE PAGE INTO 
REPET2: INTO HIGH VIRTUAL MEMORY. 


berber bs 


Q000 


saen | iee 


QODdOO0000 
00 
WWW 


Co 


;SET ? THE TRAP A gal VECTOR 
WHICH WILL BE USED TO RETURN FROM THE 
TESTING ROUTINE. 


: YMNBG1 IS USED TO DYNAMICALLY ALLOCATE MEMORY UNDER MEMRY MANAGEMENT 
WHILE A TEST IS PROGRESS. ING ey gl THE LOLIM 

; MEMORY tg IR SET TO ENABLE BRGOB TO WORK T AS 

sMUCH OF witine ree) Be SPAN ae POSSIBLE IN A pinet MANAGEMENT SET UP 


SEE Aa AN MED a BEE cabs 


ar 4 LOLIM 1S THE TEST ? 
BONTT Te MTR GRANGE. 
#KTPARI,RO Hse GET REBDY 10, ser 
; St HE KERNAL PAGE ADDRESS REGISTERS. 


a a a ee 
Tor 


: 
a 
3664 
Q 
sees 
3670 
3671 
3675 

74 
$3 

76 
3677 
3678 
3679 
3680 
3681 
p83 
3684 
3686 
3687 
ses 
3690 

91 

Se 
2693 
3634 
36395 
3656 
3697 
3698 
3700 
3702 
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020000 002272 

1$: RESET THE KIPAR’S 
000200 2s: ADD 
000566 25s: a RS ee HI M? 


Meng may fii, SEE IF ALL THE 
iKiP RAVE EN 
1$ Ne NOT BEEN SET SO 


RS, HI pee, Fe ale Te Test sean HAs NOT 
) ;BEEN ALLOCATED TO SOME VIRTUAL ADDRSSES 
12h ;1S THE KERNAL INSTRUCTION SPACE. 


4$ 
HILIM,HI 300 THIS IF_ALL THE TEST SPAN HAS BEEN 
ALLOCATE ERA TO THE VIRTUAL KERNAL SPACE 
LOLIM,HI ;COMPUTE T RTUAL LIMIT 
HI, RO s0F THE a SRN. 


PC’ ROT 
#20000, RO 


i 
RS’LOLIM 
aeSRO s TURN ON MEMORY mene: 


;RETURN 

; PERFORM "Me tes ieat 

; THE_SPAN iNOIe ATED. 
BY THE RESULT OF THE 
; ABOVE 


;TEST COMPLETED, SO 
;RESTART 


THER Re we Ms 5 gt ie SUCH THAT 


I 
ROORESEES Ml wich tien \ NTHE FIRST 4K BLOCK 
wee ele 7 Pee OF 


hy aN RR 2 TES BE 
*RUN THROUGH THE . IF REAR TON? ts NEEESERRY LOSEG1 
jSeTS LOSEL T9 -1 AND "Rese? E LIMITS, LOLIM AND HILIM, 
000200 ' ak t Seay, 200 See IF IF PTE ou W LIMIT OR THE HIGH LIMIT 
2 “LIE IN THE boast 4K BLOCK OF MEMORY. 


ata 
on 


LOSFL 

COO44E #200, HISAV 

o00432 1S: #200, LOLIN 

000420 3S: MO #200, HILIM 
BR 1$ 


§ 


ONOOOOO000 00 
Ww 


RTATRT ALATA fe be 
_ 
rm 


aus 


LOSEG2 IS CALLED TO DO THE ACTUAL RELOCATION OF THE FIRST 4K MEMORY 
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3768 4 tes INTO THE SECO 


The NTENTS OF THe oe 8 i ahs fe as crf Tie RESTORE 


~j 


a 1324 7? oo02s4 iseras, NTS © es: Inte r F RELOCATION IS NECESSARY. 
3055 BI Ssue 100401 at nraEE TE REY ORN. 
3774 Ol 000207 RTS PC 

775 Ol 12667 gogeae 1S: MOV (SP)+, SAVPC 

; l 0001 Ist 38120 ;SEE IF THE PROGRAM IS ALREADY RELOCATED 

1 abiee? 172656 au ,RELOC 
: 13370 -WORD 0 
781 1334 Wee 177777 000120 nove SoD 8120 
ve Lsce Mea nov 420000, 
3783 O1SN10 OED! Abb ORL SP) 
| Pest | 
3785 TENE tautid App Rl, 
8 O13414 060137 000114 ADD Rl, ae114 
3787 013420 060167 000174 ADD R1; SAVPC 
ised Ot 7 irre 164466 MOV #-1 RELFL 

3780 1 16 26 14$: MOV LOSAV, RO sESTABLISH VALID LIMITS FOR THE TEST 
3720 013436 004767 177300 JSR PC, ROT ; THROUGH THE FIRST-4K MEMORY BANK 

1 O13442 O20027 000320 CMP RO? #320 4 

32 O16 doe0de BGE 15$ 
335 1 Ole 000320 MOV #320, RO 
3794 013454 010067 001772 1S$: MOV RO,.LO 
3795 013460 O16 000302 MOV HISAV, RO 
37% 013464 000200 CMP #200, RO 
a UR BENE oncom i Hoa,70 
3799 Baar pbeaoo 000004 2s: CMP RO, #4 
3800 13502 BGT 3 
3801 013504 Spates 000034 JMP LOSEG3 
3802 013510 004767 1772 35 JSR PC, ROT 
3803 13514 010067 0017 MOV RO; HI 
3805 : 
3806 013520 012701 oo0024 . MOV #LOSEG3-. ,RI 
3807 013524 060701 ADD PC. RI 
3808 013526 062701 177772 ab Al 
3809 013532 010137 34 Ri, a834 
3810 013536. 0050337 000036 CLR 3836 
#81} 013542 RTI PERFORM THE TEST 
3813 
3814 LOseG3 RELOCATE BACK INTO THE FIRST 4K MEMORY BANK. 
3815 p136u8 O16746 oo00so0 ibse AVPC, -(SP) 
3816 013550 005767 0o0004e2 RRFL 
3817 013554 100417 
3818 13658 004567 172464 SR RS, RELOC 
3819 013562 20000 .WORD 20000 
3820 4 poo0ag “WORD c 
3821 O1 000120 éLR #120 
3822 013572 012701 920000 #20000,R1 
3823 013576 160106 SUB RI, SP 
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116 SUB 
SUB 


160159 000114 
ra o0000e UB 
PEARL: PBR 
000000 - WORD 
000000 COsFL L: .WORD 


005067 LoseG4: CLR 
926727 CMP 


ois sbF 


eae! eae 


ah Be ete ety TO 
ee eee “TEST 


‘COUN (ie M THEY Rare ALSO ALS 
R USE BY THE R 
He PO eS Be. 


i Imrts: 
JSR ;GO TO PRINT ROUTINE 


S 
NUM ;ASSEMBLE THIS NUMBER. 


;G0 TO PRINT ROUTINE 
;ASSEMBLE THIS NUMBER 


SIF LOLIM IS GREATER 
; THAN HILIM THEN GOTO 


7 ikl RROR 
026 2S: MOV B ORE THE LIMITS IN 
- LOLIM;LOSAV ;SAVE REGI STERS. 


LIMERR: 


ONBG. 
3924 
3357 
: 
: 
3835 
: 
341 
344 
B 
51 
3653 
eee 
3657 
= 
3661 
er 
3866 
3868 
3e71 


;GO0_ TO PRINT ROUTINE 
sWRITE AN ERROR MESSAGE 
AND TRY AGAIN. 


po pesseee EePeeeeesssseee 
Ga GUsdaan SNansassseeonaE 


AILIM 
cat: HS 
; THESE oi riot STORGE REGISTERS: 


Cosa 
TeAV, . WORD 


oo 
—— 










10-SEP-76 11:59 PAGE 88 
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3880 
3881 


353 a eR PRON THE. TTY Ba a REATE IT Down 0. 
th 








‘A “oRLL “Ig noe THUS: 

: PC, INUM 
sRES:  .WORD O 
; THE NUMBER IS ASSEMBLED AND THE RESULTING 12-BIT 








TAL DIGITS. CHARA 
T THIS SPECIFICATION IN THE INPUT STRING 








3893 
3894 NLL CAUSE AN ERROR WHICH WILL BE SIGNALED BY 
3895 7A ? ON THE TTY FOLLOWED BY A RETRY. 
3o33 013770 tnNuM: CLR -(SP) ;PUT A ZERO MARKER ON 
3898 013772 O05002 CLR Re SET UP THE TEMPORARY 
3833 OL 774 CLR R3 : STORAGE ¢ 
13776 1 177771 MOV #-7,RS *REGISTE 
Be dime bene | my Pee 
3308 ati pees Bppeo8 JSR Pc, t 
3904 O14016 005726 TST (SP)+ 
390S 014020 105737 177560 13: TSTB = ABTKS ;WAIT FOR A CHARACTER 
3906 014024 100375 1$ 
3907 O1Y0e 13746 177562 MOV aeTKS, -(SP) :GET IT ONTO THE 
3908 O01 042716 177600 BIC #177600, (SP)  ;STACK 
3909 014036 77 #177, (SP) :1S IT RUBOUT? 
3910 O14042 O01011 B} 2g IF NOT GOTO 2 
3911 014044 TS (SP)+ :IF IT WAS A RUBOUT 
z312 014046 005716 TST (SP) *FIRST SEE IF THEE 
1 ?15 A PREVIOUS 
3914 :CHARACTER ON THE STACK. 
3915 014050 001763 BEQ 1$ IF THERE WAS NO PREVIOUS 
3916 *CHARACTER TAKE NO 
3917 *RUBOUT ACTION AND 
3918 :G0 WAIT AT 1$ FOR 
3919 THE NEXT CHARACTER 
3920 O140S2 012716 000134 MOV #’\, (SP) IF THERE WAS 
3921 014056 004767 O00!54 JSR Pc, TYPIT :A PREVIOUS CHARACTER 
3922 014062 005726 TST (SP)+ :PRINT A SLASH 
3923 014064 000755 BR 1§ 
3924 014066 004767 000144 2s: JSR PC, TYPIT sIF THE LAST INPUT 
3925 : CHARACTER 
: RUBOUT ECHO IT 
3355 g1407e 022716 oo001S CMP #15, (SP) ‘IS ITC 
$308 0140 ; BNE . 1§ NO, BRANCH TO 1$ FOR 
_ NEXT CHARACTER. 
014100 012716 o00012 MOV #12, (SP) YES, PRINT A LF 
o14104 4767 000126 SR PC, TYPIT 
14119 726 . ST (SP)+ 
O14il2 005716 38: TST (ep) START TO ASSEMBLE 
014114 o01415 BEQ 4§ THE NUMBER. IF THE 





STACK IS AT THE 
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#10, IF T 
RS ;ARE_THERE TO MANY DIGITS, 
Boa763 5g Ce RRRR Hae THE’ DOUBLE 
OF TH THe prats PROCESSED 


010402 ; ‘Tas THIS NEW DIGIT 
PART OF THE NUMBER. 
iLOQP TO a3 THE REST OF 

4g: “MAKE SURE THE NUMBER 
“HAS BEEN RIGHT JUSTIFIED 

;PROPERLY. 

SS: 

TSI ;AND RETURN CONTROL. 
sERROR HANDLER FOR THE INUM ROUTINE. 
jE TURNS TG THE CALLING ROUTINE, LIMITS, TO ASK 
jr OR THE PARAMETER AGAIN. 
R RS, SPRINT ;GO TO PRINT ROUTINE 
1S: T (SP)+ ; CLEAR JUNK OFF THE 
BNE 13 ihe 
INUM —; THE Rout NE LIMITS. 
OUTINE WHICH ROTATES 
te 2 AND TEMP3 ONE 
;BIT TO THE RIGHT 
* TREATING THEM AS A 32-BIT 


;OPERAND. 
THRR: JSR PC,ONER ROUTINE WHICH CALL 
et wee ;ONER 3 TIMES. 


2 
2 
B 
S 
soe 
3353 
Be 
S328 
ee 
3%2 
3323 
5 
3569 
3970 


ries 


RT 
TYPIT: aT ; TYPIT_TAKES T 
Wr {MORO 2” Tes UP IN 
2(SP),a#TPB ;THE S roe oe AND PRINTS® 


RTS ;1T 
;MOSPAR IS CALLED TO CHECK OUT T pOSIBILITY "oF Ne ON MOS 
PARITY DURING ie pence ORE ER TEST. FIRST MOSPAR SEES WHAT 
;MOS PARITY REGISTERS EXIS N IFOME ARE 
SARE ENABLED AND THE INTE BRUT VECTOR IS SET TO TRAP TO PARERR A ROUTINE 
sWHICH WILL NOTIFY THE USER OF THE ERROR AND ITS LOCATION. 


PaReGs=172100 
014254 000454 MOSPAR: JSR PC, MPVECT “;SET THE PARITY ERROR TRAP VECTOR. 
014260 172100 MOV #PAREGS, RO GET READY TO LOOK AT THE POSSIBLE 
*PARITY REGISTERS PRESEN 
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3333 


5555555555 
bb oe 


<x 
oO 
—OWONOULCWM-OW 


Sie 


SoA EERE U RRR ESS 


4O46 
4047 


GOBSLE MOS MEMORY 
014264 012701 177762 MOV #-16,R1 
o1ve70 012737 014352 o00004 MOV eMP2' ae4 
ue 
Bt as78 BOTT 
ip SSIBI ih oie FEREN BND dr a'r Ate oot. occ wey BRE NONEXISTENT 
ya Ties ae Patel ISHER YS Re REAL. THEN A REAL 
TER IS FOUND IT IS WR NTO READ a0 STE 
eae e Pip STE AT 1s, CORE ORE OR MOS T IS MOS THEN THE 
sua R : SET 10 Rage - 
014306 005710 MPI: IF THIS INSTRUCTION TIMES OUT THEN 
THERE 18, NO NO PARITY REGISTER AT THE 
014310 005767 000102 TST MPFL *SEE IF THE TABLE HEADING HAS BEEN OUTPUT. 
014314 1004 BMI 1$ 
014316 OO4SE7 164436 ISR RS, SPRINT ;GO TO PRINT ROUTINE 
014322 015000 .WORD MPMES 
014324 O1004%6 is: MOV RO,-(SP) ;OUTPUT AN ENTRY INTO THAT TABLE. 
014326 004767 165414 ISR PC} 02eA 
014332 004567 164422 JSR RS’ SPRINT ;GO TO PRINT ROUTINE 
014336 015020 .WORD  S$CRLF 
014340 005367 oo000Se2 dEC MPFL 
014344 012710 OO000! MOV #1, (RO) 
014350 90040 BR MP2S 
STF A TIME OCCURS COME HERE. OR IF THE REGISTER WAS NOT MOS PARITY. 
014352 022626 MP2: CMP (SP)+, (SP) 
014354 062700 oo000e MP2s: ADD 42 RO’ 
14360 005201 INC RI 
14362 002751 BLT MP1 ;BRANCH IF NOT DONE. 
914364 005767 oo00026 TST MPFL sage, IE ANY MOS PARITY REGISTERS HAVE 
014370 100403 BMI MP3 IF NOT DON’T OUT PUT THE NO PARITY MESSAGE. 
014372 O04S67 164362 ISR RS, SPRINT GO TO PRINT ROUTINE 
014376 015027 . WORD 
014400 012737 001116 COD004 MP3: MOV #ERRTRP, 84 
O14408 012737 O00002 000006 MOV #2, 86 
014414 RTS 
014416 000000 MPFL: .WORD 0 
“IF A PARITY ERROR IS DETECTED THEN A TRAP IS MADE THROUGH LOCATION 
7114 TO THIS ROUTINE. HERE THE USER IS TOLD OF THE PARITY ERROR AND THE 
; LOCATION PLU S 2 ioe THE NSTRUCTION WHICH CAUSED THE ERROR TO COME OUT. 
i THEN A Scan IF THE ERROR DOESN’T COME UP DURING 
esti ie TOLD That THE, Ene OR WAS NOT FOUND ON THE SCAN 
TFS TE AB eROR 1S CTE ON HE SCAN THEN THE USER IS TOLD WHAT LOCATION. 
THE ERROR BND “WHETHER OR NOT MEMORY NT WAS ON DURING THE 
SCAN. IF IT WAS THEN T HER OAVOLVED IN. RELOCAT NG THe BAD LOCATION’S 
ADDRESS 15 ALSO GIV N TO THE USER SO ‘eaveN BKE, THE VEN 
"ADDRESS AND RELOCATE IT USING THE PAR IVEN 10. IND The eel MEMORY 
; ADDRESS CAUSING THE PARITY ERROR. AS BEEN DONE THE TEST WHICH - 
WAS IN PROGRESS WHEN THE ERROR WA "ERCOUNTERED” 13 RES RESTARTED, USING 
THE PARAMETERS WHICH THE USER LAST INPUT T ROGRAM 
014420 A. Re: 
014420 OO4S67 164334 JSR RS, SPRINT :GO TO PRINT ROUTINE 





TEST ees O-124K MEMORY EXERCISER  MACY11 27(732) 10-SEP-76 11:59 PAGE 91 
DZQNBG BRANCH GOBSLE MOS MEMORY TEST 


164326 . Sent s TELL L THE USER A A PARITY ERROR OCCURRED. 
WORD rae : TELL THE USE T INSTRUCT CAUSED THE ERROR. 


165306 


j PC, 
164314 SPRINT GO TO PRINT ROUTINE 
: WORD Ronse . 


#PARR3-. , RO ;SET_ THE TIME AND TRAP VECTORS SO 
A RD ; THAT THE SCAN CAN BE MADE 


ba ASPARVEC 
JePARVEC+2 


=EF 
eee 


a SRERRVEC 
SHER RRVEC+2 


oo 
———— fe 
CO£cL®L Tw 


(R3)+,R1 1 ig 9 THE SCAN. EITHER THIS INSTRUCTION. 
1$ LL TIME OUT OR THE PARITY al WILL 
ONCE AGAIN OCCUR SO THAT CONTROL WILL 
BE TRANSFERRED OUT OF THIS LOOP ONE WAY 
OR ANOTHER. 


THE PARITY ERROR IS mente ae ya THEN THIS PROGRAM WILL 
TOR 114. HERE THE USER 


IF 
"RECIEVE CONTROL THROUGH A TRAP THROUGH VEC 4. HERE THE 
1S GIVEN N THE ADDRESS OF THe LOCATION WHICH CAUSED THE PARITY ERROR 
‘DURING THE SCAN. THE USER IS ALSO TOLD WHETHER OR NOT MEMORY MANAGEMENT 
TS ENABLED OR NOT. IF IT IS ENABLED THEN THE PAR INVOLVED WITH 
‘THE ADDRESS RELOCATION IS ALSO GIVEN TO THE USER. 
PARR3: ADD #-2,R3 :R3 CONTAINS THE ADDRESS PLUS 2 
MOV a, »{SP) :OF THE LOCATION CAUSING THE. ERROR. 
R3, SAVPER 
PC;O2A ;GIVE THE USER THIS ADDRESS. 
teusi2 RS’ SPRINT GO TO PRINT ROUTINE 
; TELL THE USER THIS IS THE ADDRESS AND 
164204 - Ro, SPRINT GO TO PRINT ROUTINE 
RI, (SP) GIVE HIM THE BAD DATA. 
165162 SR PC} 02A 


177572 000001 DeSRO, #1 SEE IF MEMORY MANAGEMENT WAS USED 
2g ; DURING thE SCAN THROUGH ME 
IF IT WAS THEN ESTABLISH RHICH’ KIPAR 
Aids WITH THE RELOCATION OF 


BAD ADDRESS 


177761 

172340 PARDAR . | 

164126 5S? ;GO TO PRINT ROUTINE 
014634 004767 165106 


TEST es O-124K MEMORY EXERCTSER 
* DZQMBG.P BRANCH GOBBLE MOs MEMORY TEST 


014640 
es 
14642 


000403 


004S67 
paced 


es: 
000000 
O04SE7 
014760 


012706 
inte] 


00472 
B 2707 


164112 


7 * 164104 


000002 


164066 


000500 


000124 
014712 


177336 
164030 


176112 
175654 


177464 


177772 
000114 
000116 - 


041440 
052105 


oy4s22 
O40516 


020117 
os4S24 


MACY11 27(732) 


ig. 


RETPR: 


SAVPER: . 


barry: 


BR 
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RETPR 


RS, SPRINT 
KT11 

RS, SPRINT 

CRLF 

AVPER,R3 

CONT 


0 


RS, SPRINT 
NOTIND 


#500, SP 


PC, J¥WHERE 
#1$,PC 


PC, MOSPAR 
MMAVA 


es 
REPETe 
SPOTe 


;GO RESTART THE TEST WHICH WAS IN PROGRESS. 


;G0_TO PRINT ROUTINE 
;THE SCAN SO TELL . 


se BB ngSe Gly are FOR THE ERROR. THEN 
:REST TES al _ IN PROGRESS 
;WHEN THE ERROR OCCURRED 


'3G0 TO PRINT ROUTINE 


TELL THE USER THAT IS THE CASE AND 
*RESTART TH woe WHICH WAS IN PROGRESS 

THE ERROR WAS ORIGINALLY 
ENCOUNTERED. 


j RESTART THE TEST WHICH WAS INPROGRESS 
;WHEN THE ORIGINAL PARITY ERROR WAS FIRST 
;ENCOUNTERRED. SEE IF Cehount iON INTO THE 
FISRT 4K BANK IS NECESSAR 


;GO RESET THE PARITY REGISTERS BEFORE 
MEMORY MANAGED 


STARTING EITHER AM 
;O0R NON MEMORY MANAGED TEST. 


PROUTINE "SCD TO SET THE TRAP VECTOR 114. 
APVECI: MOV #PARER2-. ,RO 


iNESSAGES USED FOR THESE PARITY ROUTINES. 
«AS "SCAN COMPLETE’<15>< 12> 


OTIND: 


MPMES: 


NOMPAR: 


CIz 


-ASCIT 


SCRLF: .ASCIZ 
O00 PERMES: BaRtS 


AS 


(15><12>*PARITY ENABLED’ 
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180 ; THESE ; MESSAGES pulsed “for COMMUNICATIONS 
2 | :0N THE TTY BY THE P 
locgao: .ascrz 





? 
& 
wo 
g 
Oo 
3 


* HAD’ 
KPARM: .ASCIZ <(15><12@>"KT11 ON PAR=” 


NOKT12: .ASCIZ <15><12>°KT11 OFF’ 
HIMESS: .ASCIZ <15><12>"HIGH | IMIT?*<15>< 12> 


is he 
Boh ts 
83 


br 
ui 
£ 
= = = 9b C0 oo 
-~—C 
ic 
£33 
--e-b-- 
Stetayt 





: 
5 
= 
1 
1 
15104 
1511 
915120 206477 0000 
015124 O47514 020127 O44S14 LOMESS: .ASCII ‘LOW LIMIT 
isise OWSIS ied 
151 posdis INRMES: .ASCIZ "77¢159<12> | 
O15141 O15 OSE412 42523 MNMESS: [ASCIT <15><12>°USE KT11? (Y OR N)*«IS> 
O151496 O4S44O 030524 03746] 
Bisisy Oeso4d e013 051117 
Disibe 47049 Oey ; By 
15166 12 ASCIZ «12>» 
15172 9.116 052117 05204 ERRNES: -ASCIZ “NOT VALIDE"<15><12» 
Q15176 o46101 O42li1 O06441 
SIesoe goncie 
215206 OOS015 51102 O47101 IDMESS: .ASCIZ <15><12>"BRANCH GOBBLE’<15><12 
6152!4 O44i03 O43440 941117 
518222 O4e102 doescS docdie ha 
;THE FOLLOWING IS THE CODE TAKEN DIRECTLY FROM 
;THE POP-11 FAMILY INSTRUCTION EXERCISER OZQKA-A. 













015230 1e5eSe HARKER: -WORD ileSeSe 
OiS23e 900401 FIRST: 8R .+4 
01S234 etna -WORD 0 
015236 Ol MOV PC,R3 
015240 he 009004 SUS 84,R3 
015244 O91 MOV R3,R4 
01Se4%6 905204 INC 

015250 005013 CLR (R3) 
01SeSe 000c61 18: SEC 

015254 105513 ADCB (R3} 
01SeS6 100402 I 

01Se6O + 105214 INCE (RY) 
tsa 000773 - ! 
1Se64 102401 es: BYS +4 
015266 000000 HALT 

01S270 ett CLV 

O1Se7e + 105214 INCB (RY) 
plese e 103402 BCS INCB1 
01 102001 BVC INCB1 
015300 100401 BMI 4 
015302 909000 INCB1: HALT . 
tarts 000137 015372 wis JMP QBRELO 
Biesi0 C0000 STRTAD: .WORD Q 
015312 000027 LENGTH: .WORD 1+LAST-FIRST-2 





AAR } 
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ic ie ae ae 










1 
1 l 
: 
Heel 19338 703 7908 ADD PCRS 
aese tata Ths: 177738 ROY R32, RTAD+2 
4204 O153S0 016702 177736 MOV LENGTH, R 
4225 Qt 4 age MOV =(R1),-(RO) 
4206 Ol DEC Re 
“ee? Ol 1375 BNE ABC 
4 01 1006? 177722 MOV RO. STRTAD 
4 b15366 keg 17771 JMP astRTAD 
4230 015372 O16700 17771 RELO: MOV STRTAD, RO 
4231 015376 182767 O00002 177704 Sue + 
Hes 1 06 r6/ 177700 O00040 CMP TRTAD,LO 
4 15412 101414 BLOS 
4234 015414 016701 177672 MOV LENGTH, R1 
4235 1S4ed 011060 177776 RELOL: MOV (RO), -2(RO) 
4236 «015434 poe7e0 TST (RO)+ 
37 015426 1 DEC 
4238 015430 001372 SNE RELOL 
4239 015432 016727 177652 177570 MOV STR TAQ 38177570 
4240 Besa 000177 177644 IMP STRTAD 
4241 915444 104400 T TRAP 
wsyd O15uug OO0722 FIRST! 
4243 C154so o90000 0 
4e44 015452 oo0000 
¥e4S ; 
? 









DCOMBG.P11 


RBC $s 0153S4 
estat 





BEGIN 
ef 


ed aed 
fury 
= 





Ti 


tore 
ae 





8 


88 


mommmMma 
Se datet 
Oa 
TRS 





ei 





-4 
ob p 
ke 
~ 
rtd 





@ 


a 


2 
Ses 






quae 
: 






4) 
1 
10 
13 
5 Be 
14 O04146 
15 904176 
; 002702 
4A 
DONE4B ll 
ai he +} 
BS 3370 
mS Ee 
8 903500 
DONES 00 
IT 1 





ag 
a 





m 
gies 

8 Bose 

—- —morn 

& Coun 





Bo So 
23 238 
BO 

Oo 

oO 

- 

~~ 

~~ 

o 





: 


TEST OZOMB-¢ 0-124K MEMORY EXERC 
Bee Senta ce REFERENCE 


fr 
eas 
w 


Bee ae 


--o— TU fu eo b= 
tJ 
“N 
~ 


ae 


ee 


Be FIRS 


o— 0 0 0 TUTUTUFU 
88-0 Sint 
GO 
ae 


0 


a8 
a 


PROCS 


ftururu 
oo 


TRELE -- 


4227 


: 


aaa fete 
esis ot 


tat 


20718 
37428 


ceeer 
dies 
ise4s 
3227 

16418 
15638 
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USER SYMBOLS 
2397 2417, MBS) euaS = uQus 

34188 

20078 2274 

2305 

3390 

Sié2e «2169 2193 

2647 «29923154 0s «3213s 3241/ «3319s: 33868 
50278 z 

ees 25% 2906+ 30473, 30814 215+ 31848 
ié i7aes e 

914% 2098* 212% 21398 2149* 2203* 3395s 
21868 

19718 

20638 

1567 1591 1812 3392 

2e62 «2870» 2878=Ss«2BRGSCC«CBOL.«S«i3020=S «2027 
§a25 3032 «3039S S36 

2019 2043 2073 «2242 2311 2513 26i7 





s4624 


3034 


4028, 





3065 


3072 


3183 
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S 
Se ae 


4e 


25 


aa 


: 


Ainiadtat 
SERS 


ues bi 


I 
I 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 


0-4 0-4 0-4 0-4 > -4 0-4-4 0-4 6-4 0-4 0-4 0-00-40 4 0-48-4 


ar % 
ages 


= 
pat ay 
or 


g 
Z 


097 20 Ae} 2138 2139 2148# 
e7e88 2774 


etetata4 
sane 


© 
i 


Ooo 
——-9— 


pow 
TEROA 


Ges 
Gee 


LOGICA 
LOLIM 3735* 3863# 3888 











LOMESS 015124 
LOSAV 


ae 





stata 

— 

£ 
ene 
- 

t=] -— IO 


© ed 
=) ae anges 
o £ 


ee 





Sa88 





MACY11 27(732) 


DeeneG-Pil CROSS REFERENCE TABLE -~ USE 
3889 


41728 
7 5 
(558 
a+ | 
1S8 
348 
759% 3772 


1 
1908 . 1925. 
1988 27528 


789 

a 
ipa 

4005 40 14% 


SYMBOL 


3868* 
38318 
1974 


1657 
3662 


1908s 
4023 
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38788 

2bS8 744s 

19268 1830 1879. 1905 2209 2234 
1926s 1950% 1974% 2650* 2764s 

40318 


4084 4090 





2304s 


2310# 






2654 
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ee 
ot Be: 
ses 


* 
* 4084 * 
* 4218 4221 


——p— 
oo 2B 
Fe be el mee 
[=] 
S&S 


. 
1408 
1402 
1461 
l27e 
12848 
le 
1260 
1792 
1392 
1401 
2297 
2339 


2471 25018 


a 


Sy 
ee 


Senne 


By 
— 
£ 
TU bo 0 0 TUT 
ca 4 
ae 
“«< 


ee 


Seas 


2525 49-336 78 


egngeg 
crear 
28 


oe be eT 
rm 
—— 
TJ 


2e0 8634S?) 0=—s «3778 ~—Ss«3818 
18e0® e343 e345 e602 463% 


ag 


4 
S 
i. 


a 
a 





SEER “RIE TS 


oe 


ait! 


r+ - 
—T 
6 

iF 


fu 
os 
mT 
a oe we SE BK 


Seis 


DDDDwA 
tel See aoe aoe Se oe 
WNSWM-O 


a 





34548 


413 
sb4ee 


32658 
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SYMBOL 


Oe 


sree 


panagee 


m 
Oo 


a ee 





HO8 
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ba eo TRE 
at op 
Oo 

a i 


Cogan guano 


Oe 
ee 
£ 
ne 


os 
tt * 
3627 








ONE 

og! 

me OK 
mi 
2 
ve 


TU ee 
TO ee 
pe 
- 
w) 
OS 
ae 


i 


ae 

Si 

=o 
aunstee rege 


Bene 


a 


re 
ted 
Be 

ie 


Sse 
2y 


— 
uw 
Eo 


Z 
i 


TEST OZQNB-@ 0-1 
beens Plt 


2 


=009005 





SSUES RR 


WTUTUTUe +o 
=e 


ees we 


Seenapantaest ab 


S= 
-_ 
Ss 
me OE i 


met 
Pat 


108 
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* 
2368 


gee ke 


Move Sides 
35705 


i) 
aoc 
ec 
wo 


ge 
ay 


1932% 94S# 
Fee seiee 
951% Siabe 
101 128% 
3315#  3351% 
4197% 4Ye0e# 
1572e% 1574# 
1681%  1683% 
217%  e2220% 
*  2516% 

79% 2807% 

*  2899% 
193% 196% 


1399%  1402# 
1432 143 
1476 14? 
ssi# 15 
1846% 1873% 
% 35% 
ae 7 o% 
169% gif? 
258s ecble 
2372% 2373% 


yee 


oe ~ 
22 
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7%  3908% 1 39e0% 3922 3927 3930% 
3966 4010% 401 4O81% 4089% 41008 4125s 
SPOT 012560 sense 361 
SPOT2 012610 36158 4134 
SRO = 177572 306% 130 479% 1659 1829 2308 2739% 2747% 2748% 2756% 2759% 2785%  2794% 
J 06% 736% 4092 
SRl == 177574 13078 
SRe = care 13088 1451 1478 2746 2755 2793 
SR3__ = 172516 13098 
START 002316 12g 18078 
arent) WE 4 aiiae 1817 = 2288 
12053 3e4 148 
STKPTR= 000500 12948 1808 1815 6 1873 2007 2020 20395 2048 2063 2071 2087 #82136 
2201 2241 eeb8 4 4862e97—s99téP'S‘LL e668 3460 
STMM2 007240 2764s tt e 2921 e997. 3049.s—si308S_—ia3130s31S7)0=—ss3188 )=—s«i216 Ss 244 
STRTAD 015310 4el4e 4eebe 4229 4230 Y4231% 4232 4239 Yeo 
= 1290 1563 1588 1593 1597 1627 1631 1826 2305 2S2ie 2533% esss* 2705 
Tact 3087-3354) 3387s 3390s: 3397 
TBITVE= 000014 12c688 
TEMP1 O1164e2 3373% 3374% 33798 
TEMPe  QO11644 3370% 3375 33808 
TEMPS O11646 3371% 3374 33818 
THRR 14220 3855 3856 3861 3862 46s (3945) 3955S) 39748 «684094 )=S—iCs09S)_4096—s—i‘édNOO 
TKE = 177562 12e878 §=6e445)0=—s 3590 )=Ss 3901 3907 
TKS = 177560 1286 1446 14eS* e443 eSs4* 3588 3905 
TKVEC = 900060 12758 2553% 
TOP 012436 3565 
T = 177566 12898  3980% 
T = 177564 12888 2278 #3978 
TPVEC = O00064 12768 
TRAPVE= 900034 1e748 1358 
TRIVEC= 900014 ise 
TYPIT Bi4e3e 3392 300 3622 #43691 3903 3921 3924 3931 39788 3979 
= 177770 12e8S¢ 
= 140000 12598 
UP = 000000 13368 2213 2731 e732 0=—s «2735)—ss 2780S 2781 
= 000002 12518 2760 
WOS.25 - 003434 20478 2247 8 2251 2es8 48=s 22b2 
RE 000124 13808 1393 1397 1400 1403 1409 4120-4127 
WRTTAB 005100 e344 8623498 
TUP 02450 18368 


ee re ee os 
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“Tae: 


Fy n 
zsise 28 2S61% 
S48 
T eSebs S2 
RL 01 1625 851 2560 4013 4053 4110 41558 


1 
SFILL O010i1 15298 
ORMO 1$7 1 1507 16498 1847 
173e8 61 
002210 1765 817718 
$LOR1  O0e206 1741% 1755 1769% 
ae 1 iS2e68 1548 
NT 1491 15148 1572 1574 1602 1604 1608 1614 1619 = 1624 1629 1714 1764 
1810 «= 1848) = s(«18SO0see72 i ee7Bs—<(iéi‘iS e993) 29S S08 Se e022 S04 
cals 2523 ia Re e646 8 8§=_ &67 3580 3585 385 3858 3871 3964 4007 
401 4026 404 404 4052 866408 4087 84101 410 4109. 4119 
SRESTR 000330 14308 861484) = 1626 6 17205 = eS37 «99°72 
are 134 133) are" 2282 
T 476 3$3 18 = 2449 67 
scott 00557e e354 e466  ec469% 2486 
3 arnt 14188 1447 1599 = 1651 1708 «= 2S3Ss«93368 
KFLG 001013 1S3e8 
$TPB. = =-_-« OO1016 15348 1558% 
STPFLG 0010le 15308 
$TPS 001014 15338 1556 
SUSER i e3$e 5 38 2446 
$1x8 0051 2349 98 66378) = e487 2495 
$3x9_ 005210 S50 2377 823808 e491 
$3x9P 005666 e355 24908 
$8X13 76 e351 2398 e40l# 2419 
= 015454 13Se8 §=61358% 13618 13638 13658 13918 14058 14418 15018 1557 1564 1594 1632 
16478 1671 1738 3=s:1775# =6=°17908 861844 1948 = «1981 1989 eleS 219% 2200 e279 
eo15 26998 2853 2860 2868 2976 2884 000 3011 3018 30e5 3032 
3089 3063 3070 3167 3174 «®©«%3191 383 3323 3330 S720 3344 98 3610 
3616 3636 3681 06 ie 4060 «414104192. eH) =e 10—s“ 17 
24 23348 2360 381 e404 e241 e4e9 2450 8 2470. 
CONST 005402 2c45*  2256% e78 e459 8 e479% 3 3314 
E e520%  eS29 S6ex 25718 
005744 ie | «| Gee e321 2670 #8 2705% 
-PARIT 750 23188 2319 
006466 26398 e 
-PAT 0 23388 2341 — 
-ROTO 011120 eecSe e463 8 32138 , 
-ROTL O11214 eceb3 86489 C41 
-STBAN 004776 cs it ese? _—se3S9)s2372 Ss 238002393) 403 e4Hi3HeS S439 Hs 2469 
-TYPE 001020 1518 1535% 
-USER 011350 ecue 4 862ecS9)0 = 438 = 46DiH#BOs«32908 
XOR39 010110 — e958 29678 3007 3060 
-USER 01142 cade 331 
- - 1X8 e 11 2374 = 28468 
-3X9_ 010176 2e0Se «621700 e39S—i(is«2939318 
--8X13 010724 ~ e079—s« 2189 415 31538 
1X8 007410 e0lg~ 2110 2370 28038 
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OZQNBG.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 


.1617 011640 2520 3375* 33788 

3180 10126 8 29728 

: 33 t tay a7" 73 «29778 

"3N0T9 010134 a4 9748 

"3x9 —s«007756 040 i64 2390 29208 
“8X13 010646 2068 442183 «=adi2)=Sss 328s 
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DZQMBG.P11 CROSS REFERENCE TABLE -- MACRO NAMES 
STYPE 12008 
' 
| 
| 
| 
| 
oes a2 ae ES SARL NS ie NA EAA RE REI AN, ROD iy PORES, 


: 


TEST OZQMB-G O-124K MEMORY EXERCISER 
QMBG. P11 


PPRe 


om w 
“1 
mn 4 Orn 


ganee 


este 
537 7 
ati? 438 
ee 37) 
4143 4218 
ee 4; 
ae es 
2616 2722 
eSee = e534 
1469s: 1481 
1981 1989 
e3e0 48=6 2406 
2e3e6 386. 29565 
3174 3 8=63191 
3o4 0 3984 
3625 3792 
3836 
3761 
1651 1672 
4098 
ecg? 2148 
iS97 «1627 
97 ©4092 
3708 3716 
3649 3719 
e853 2976 
1547 —s« 1568 
1968 1984 
e431 24 
e909 e9Se2 
3180 389s 3 
3357 3672 
1557s: 1564 
1596 =s_« 1678 
e378 38=62399 
3602 8 3725 
3090 3192 
1964 = 2719 
3969 
1487 =. 11578 
i928 =: 1943 
eeS&b 8 e295 
2733 e736 
33 3052 
3578 3579 
3899-3994 
1739 = 1862 
eS31 2539 


MACY11 27(732) 
CROSS REFERENCE TABLE -- PERMANENT SYMBOL 
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pe 
bz 


giypr “wr 
theo 
NEL ~wrvo'oa 
















TEST OZOMS-G O-124K MEMORY 


Dzanes. P11 GROSS REFE 
3031 3062 3069 
ait 20: 3715 3743 
Som 1338 1998 1912 
ext 902 e703 
133 135 
dec 1681 1686 1723 
; 2889 2892 2904 
314i 3178 3181 
3937 4014 «3=— 4B2E 
DECS 1551 
ENT 1332 
HALT 1395 861483 ~=—s«1S8S 
INC 148819231544 
. 71 4863717 «30-37% 
INCE e212 BBS?) «4D 
MP 1398 = s14O0)=—s 1404 
2491 «= 495 = BSG 
: 4e30 
SR i384 «613830 s«1394 
1571 1572 1574 
1629s 1ESI 1688 
13965 1941 1973 
51400 Bigs =—s 2170 
2315 3317 232} 
e408 «= bul2 = B45 
2523 «S25 2535 
5774 0=— 805s BB 
3020 «3027 439-3034 
3215 322: 3227 
3372 «3368803457 
3642 3673 3676 
3858 60-3860 03 «3861 
3976 3989 4007 
yo9s «Ss s4OSESs«4097 
MOY 1383 1387 1392 
1425 1430 8 6143] 
1455 1457 1958 
1486 i515 151 
S20 s«eSS5—OC«dLSS 
1743 1744—Ss«1: 784 
1836 1837 1839 
1888 1891 3894 
1335 1931 1939 
197 1986 1987 
a, ge 
st ae a9 
2196 1 2203 
co42 eds Be 
2297 este 2303 
2388 3 2394 
2459 461 e462 
220 So? BS 28 
ze 579s 2582 
2e41 ee42 2643 
SS ee ee i 





Wrufu 
jo OC) 
Orr 
Ul £0 


fe 0-~- 
S2e 


2536 


sa 
Bint 


en 
or 
oh 


Ob ee 
RR AAC 
Ob be ot ee hee 


8 


eESSETSER, _"BEUL 


3173 
3760 


tert TF Ewe Ome 
pei tan ae dar ee 


Hoth 
S235 





7(732) 

NT SYMBOLS 
3224 (3252 
3731 37% 
esos 2810 
&? 4 09 

1 19 
1760 1938 
2959 2039 
3198 se2t 
1633 ess4 
2236 3=—s_ 2237 
402! 4197 
1579 2086 
3465 3614 
1403 1405 
1602 1604 

725 1764 

016 e0eS 

197s eel 

seo e331 
e438 = e441 
eS46 2558 
2870 73 
3065 7e 
3533 3292 

83 3595 
3732 3742 
3903 3921 
Ose 4047 
410 4109 
1402 ice 
1434 14 
1467 147 
1S4e2 1S4 
1677 1683 
1758 1759 
i842 1846 
1907 1908 
1945 1946 
2010 2013 
$033 5108 
a 
5543 5e1 
2341 44 
e413 414 
e477) NBL 
es4e ot 
2604 coll 
2651 esse 


fu 
wt 


Oomooeae- wr 


2094 


ce 
—- «£ 
ww 


Me be < 
285 
oOwonr 


rm 
RGE- Se IRe 


2 = 6 6+ & +b = p> 


O00 
Conese 


rrr 
true 
ieee) 


oe 11:59 PAGE 109 


pos a et 


NOOO 


o-oo 


1726 


a a 
4 


BEE 


o Rak art -— 
@Mut-31000—0 








b= b+ 6-9-9 


1606 


Tu 
PRSCRE IS 


fume O 
fucsfuo 


fruru 


fe 
£Me-We 


ROOT ete ot eter 
SRI 2 


fore 
cout 


uo 


runanaruty 
ed att 


2708 








sees 
pg 
e319 
i 
us 


i 
yt 


Bae 





3304 3314 
ae 
3833 703 
3782 788 

3868 
40SS 4058 
4196 = 416 
MOVB 1539 1558 
3104 3105 
NEG 2023 2045 
NOP L465 ta 
2991 153 
ni 
ee 
RTI i323 1494 
RTS 1382 1389 
ers& = 2839 
3400 3659 
SEC 2307 862614 


TST 1558 1610 

.ReS 1198 
-ASCII 1638 1783 
-ASCIZ 1496 1641 
| 3427 3430 
4179 4180 
iS2e 1$29 

4249. 
1501 1647 

1198 

1200 





ee ern ee eC; 


ee 


" 


Prettiest s 


LITU0- 0 
@OWwrVowul 


4% 
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ae 
salt 
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SYMBOLS 





ted 
i 
So 
ass 
ror 
By 
et 
roe 
aS 
fru 
33 
88 






3 
"3 
mos 










3 
a3 8) 8) Bt 8) 8 eo Be 
me oe Gy fl BY Bl BR Bs Bo Ba Be 
3138 3139 132 134 a36 te ee es 1$8 2188 
ue SERRE Se eS 
319 = gel 8 335 a3 399 8633703371 3973 S374 

3460 23 3e78 Est cs 3$21 fa, 3631 
oe ee Be 1 ee Re 
7H 3 798 8=— 380 305 18 3822 sae? 3867 
33e0 (3930 3938 2S 3H 3990 399 3993 4010 4015 eB ed 
4068 4081 408. 4089 4100 4ill 41 41e8 4142 44H 414 
4223 ecu Ne 4YeeS 4230s Hes 4239 
og atae 2a 3e38 3097 9098—i099—i0—(isi 0S 93103 
1903 19290 2285 22>, 2287 2601 266 2728 2740 2789 2846 















09. 
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